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IvEIHOP CF OPSPulTION 
SEFPFR CIBCUIP 

3-abEcrl-bers • Schoraatic ».-o tigit Office Code - ?owar Driven 'Machine Switch- 

ing SYStom, 

G ETTER/el. riPSCR IPTID^T _ 

.,,1 subscribers' sender circuit is used in a too digit full mochan- 

ical ofa.iwC« It IS selected 'by and used with a district sender selector. 

2, Tiic ‘'class'* circuit provides nic-ai:is for the various classes of calls. 

The Stiuder circuit directs tiio impulses to the proper routing cir- 
cuit ai^.d conbrols tne funaamontal circuit in connection with the various 
selections c Tne circuit consists of a sender sv/itch, step-oing and counting 
relays, wnicn count the Impulses sent from the various selectors during the 
progress oi a cail, Ine switch is arranged to make one or tv/o revolutions 
dependii^g upon tiie class of call involved, 

^4,^ Th.e register and register control circuit directs the impulses 
transmitted from tno station dial to the proper registers and later, in the 
progress of the call, controls die starting of selections aid the disco'inoction 
of the sender o 

5. Pne "translatoi” circuit causes the proper circuit condition to be 
established for directing the call to r- office desired, and according to 
tne hind of a can desired. 

The number reglsoer circuit consists of the hundreds, tens, uxits, 
stations, stations tens aiid station units registers, Tiie settings of these 
registers are dotorinined by the impulses transmitted from the dial station, 

7o^ The call indicator impulse ci.\-cuit is used as a time measure to 
delay tnc^clos ing of the impulse circuit Immediately after the sender is 
seized o ^It consists of an impulser switch '^diich c-icses the raths for send- 
ing tiio impulses required for either direct call indicator or tandem call 
indicator calls, The switch is arranged to make one revolution per cycle 

on a meet call indicator calls and lv70 revolutions per c^^cle on tandem call 
indicator calls , 


measure and coin collect circuit is for the purpose of 
giving a signal to tne s aider monitor operator when any condition in the 
senaor^ circuit remains unchanged for a period of time whichi is limited by 
tnis circuits It is also used to provide a time interval, eltor units are 
dialed and the sender is in the position to transmit call indicator impulses, 
lOilOv/ing wnich of the stations register is still noroial, tJie sender circuit 
assumes that no station is required and continues to function. It is also 
used to monitor on coin and non-coin station calls, and to control coin 
collection or refund, on a coin station call. 
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t-hc circuit has a jack to enable the monitor ouorator to supervise 

bu^^r ^ enable the monitor operator to malcc the sender 

on- 5 -h n-!^ ^ ease u-t snculd it become "stucl^" for other reason than cir- 

cuit or apparatus fan lure* 


C 
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ITLttD XPSGRIPTION • 

7JDnH»!Tnu. nu.T'S. iBBG Og?IC3 SS L T'.Cl'OS - MON-OOIH. (X V/IRHilfiL . Ll -Li 
Sender Selected (1.01) ._ 

lOto \'/itli tlie sender control svyitcli in position 1, Batteiy is connected 
t’lrouga tile winding of tile P relay , tlie I'-l, and i.® relays normal, to 

the multiple test' terminal of tlie associated district sender selectors (not 
shown) • V/hcn a hunting sender selector selects and connects to the tip (T) , 
ring (H) , test, fundamental tip (PP) , sender control (SC), and fundamental 
ring (PH) teriainals of this circuit, it connects ground to the PESl' terminal, 

G Derating the P relax". Iho P relay, operated, (a.) loci^s to ground on the test 
lead, {5) operates the OB rclj^r und (c)' operates the SIR relay under the con- 
trols of the L, HIS, SG, and SC-X relays. As soon as the sender is selected 
the associated district advances to the "awaiting sender" position, in which 
position a circuit is closed from hatteiy, over lead 3C, the .ADY rel^ normal, 
to ground througli "both v/indin-gs of the SO relay in series, operating the SG re- 
lay. CDiio operation of the OH relsy, (a) closes a circuit from ground, the 13 
relsy normal, the OH relay operated, to batter^v through the winding of the SB 
relay, operating the SB rei%-, (b) prepares in oar t~ a circuit for operating the 
p-l relay, and (c) closes a circuit from ground on its raal^e contact, (n wiring) , 
to normal terminal (terminal 22) , and M-2 brush, to battery through tne breah 
contact and windi^ig of the rel^ , operating the IS relay . Ihc operation of 
the 33 rela^x, (A) opens the operating circuit for the iiB relay so that tins 
sender cainiot be made busy, (o) closes a part of the chain circuit to tne "all 
senders busy" register^ (c) closes in part a circuit so that the sender busy 
lamp will light if the sender busy icey is depressed, and (d) closes a circuit 
from battery through the non-inductive winding of the 0?-l rel^ and. the SB re- 
lay operated, (in parallel with battery through the winding of tne T rel^ , 
operated, and the B-l relay normal) through the 60 obm vj hiding of the T-1 re-- 
lay and the OH relay oiierated to ground on the armature of the iviB rel^". 


11* Tire ‘I-l roloy docs not operate at 'this time, since its inductive 
v/inding is short circuited by the ground on the tost lead. !Fhe VB reliy , oper- 
ated, fuJictions as hereinafter described under "lime Measure and Alarm". ‘Bie 
o-iDoration of the SC relay opens the circuit in which the Sl-xt rol?y operated.^ 
The SLB. relay is slow to release and if the call has not been abandoned or the 
sender seized to collect or return a coin, the L relay operates before the 


( 48. Pages; Page ^ 4 . 
Issue 1 - BT- 431770 o 
Jaiiuaiy 27, 1922. 


vJ? the dialing circuit, which is traced from battery 

thrown tlio imior winding of the L relay, (a wiring), t.ie iSL relay normal, 

K lead tnrougn tjoo associated district, line finder, and subscribers' I'rc 

wi?d“g%i"tbem*; ^ the 3BL relay ncr:nal to ground tSS^rtb^outor 

o“rciif ?rnm ^ t ‘ repeating coil. Eio operation of the L rol^ closes a 

to ground ? rSiv'Tr^-tT « ^ operated. 

O giouna, 1 rel^ operated, tiias holding the ShE rel^ operated. 

or return fco^n ‘'So “t' the sender has been seised to collect 

olusinnhe so;lor to fJelZ. releasor 

23 and®34 ^ ^ ^scriS L phSranrirto'si f “'• paragraphs 

purpose Of collecting orrofJd^^ = 00 .! h inclusive, if seized for the 
Closes a circuit fttl "o^td T^afd r no?' °P°t3tion of the L relay also 

rol^ operated, winding of the SC-1 rola-r^o “^^‘‘ted, SC-1 relay nornal, SC 

SC-1 relay {7) advaaicos 777TorlVZntrolZi°Ti7 '. 

3 circuit from around thn qip onr^ n ^ position 2, ana (b) closes 

lay to l33ttciy ^operating* th-^ relays operated, windii:jg' of the BIB re- 

3 circuit from ground relay ou'^ra^d BI3 rel^ closes 

ohm winding S6-'l Thrush and normal terminal, 25 

»'To Tono Circuits” tonr^-*.." ff to batteiy on the lead 

repeating coi: wmJa t—it^H ohm winding of the 66-A 

Office apparatus is retdy for TiZT 

ncotef ;hrrerrru™L‘'trr'corrt l-^A. ground is oon- 

OH relay, holding thS'oE relay ojAtatL'^fetU^tS s?rf^ *° winding of tho 
from position 6o ^ sender control switch advances 

and rooperSL^^hr^relay in\ynSrSism%ith^S alternately releases 

Eio SIE relay is slow to Lica-e tlTt ? * Impulses in each digit dialed, 

being dialed. The first relea-e’of huaber is 

T relay operated, tho L rel^”.:oleLcf ^ 

rel^, BC-6 brush aid K teiTnin-jl to bstt... ^ relajr oporatea windings of tho HA 
Of those paths is traced K^o^h’t^e wLl?r^ 

through the 44-S resistance ani one wlnd‘i;^o° th^ OH ® 

batteiy, operating the HA relay, A magn4“°a^d n-r^ f to 

traced through the A magnet normal is 

mal terminal and brush, sender con'-rol cam load A, EC-E nor- 

rel^ normal, to batteiy, operatiri“the m'xoiZ t7 7 ® 

and remains operated during the imuulso “erfn^^c^ lU relay is slow to release 

tlon Of the HA relay close! a ci^c^f in^w'ilch 17 2f 

batteiy through tho 44..3 resistanoe'Ld Vi'ndf4 of 4 energized from 

winding of the HC magnet, the Pal rel-nr . ° parallel, 

mie HH rol^ is fast in !por4?tV'S *f “f f“. oper^tod’. 

magnet circuit to an additionalli’o-n.d o77°7lt7 register stepping 

this ground, until the A magnet operates, io V^su44Tep4'l'?f 

» -c sceppoUg of tno register, if 
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for aiiy reason the impulses of tkc L relay are not of sufficient duration 
to operate tile 'M" m agnet, The. opor action of the PH relay also closes a cir- 
from ground on its . right armature to ’battery through the v/inding of the 
SLH^ relay to hold -cr.irto relay ‘op,- ara ted drring tee pulsing' period. When the A 
register TnragTiot operates, after the L relay releases, it opens the circuit 
through ti^e v/inding of the HI relay, Eic HI relay releases opening’ the cir- 
cuit through the A magnet. The QN-2 rel^ aiid A magnet then release, the A 
register brush assembly- is advanced to terminal 1. Each time the L relay re- 
leases arji rooperates, the A register magnet and the PH relsy operate and re- 
lease, and the A register brush assembly is advanced one step. Upon the coir>- 

impulses, corresponding to tic first digit of the 
Office code^ the pA relay and QN-2 relay release. Tlie release of the ILl re- 
lay opens tjxc circuit in vcxicu the RC magnet is energized, and the release of 
the RC mag’net steps the RG brudli assembly to terminal 1. The number 1 ^ rot 

foft^ ^ noro impulses are roceiv’ed 

„°hh h n* dialed and tec A register does cot stou on teraiiial 1 

cixept in the case of a preliminary Impnlso as hereinafter' doso An Jd in A 

§X*3rpiX • 




tn “h “ fecoiVG the impulses for the sooorU dlalt 

to tne code. Ino L relay again alternately releases and rooncrates^-o- 

sponding to the impulses from fee dial. Hie EA. m, and ON-2 relays aM th 

alAf: A ® "<=Slstor in 

Similar to that ir iich the A register was set, except (a) that the pulsing 

c*rcui-. from grounu uirough the L and PH relays operated is traced tin'oug'h the 
winding of the 3 register raa it and terminal 1 of the RC-6 arc, instead of 
irougii no A register magnet, and (b) tlie circuit in whicii tiie PH relay oper- 
ates, passes through the I linal 1 of the RC-5 arc, lead B, and strao^d ter- 

ins-oead of through tl-ic normal temninal of the RC-5 arc 
lead A. ihe nO magnet is energized ^hen the Hi relay operates, mid whe- 
the Hi relay releases upon completion of tne scries of impulses corrosoordii 
to tne second digit of the dialed^ the EC magnet releases, stepoirg ^e 


- T ^ ’ ^ v.»feu xii ci oiiiixiar manner to that 

doscrihod for tr.o ss’.d E registers, to all calls for ^.iiicii the H register is 
sot in posxtions_ 5 to 9 iaxlusivo, the IG rel^r operates whereby the I cost- 
ing relay iv. ooniiootod to teic oycn nuribcred terminals of tho arc lH-6 ir 
oomii-^group selection liastcad of fee 0 oountlr^ rel-ay, and where fee z'^oo^t- 

ing rOiSy ..s connected to fate odd nusbored tormlnala of the lH-'3 arc ii'<'tm /1 
of the £ counting relay. ° ■^“■tead 

Trans lat i -jn ( 1 ,y ^ ; 


16. Mien the brushes of tho RC switch adv-anco to terminal 2 after the 
setting of the A register, a circuit is closed in v&ich the ST relay Ohorato^^ 
^is circuit is traced from battery through the winding and break contlct of the 
Si relay, terminal a, and EC -4 brush, to ground on tlic loft armature of the SIS 
relay. The ST relay, oporj,ted, (a) locks in position 2 through its make contact 
can -0, to ground, BLS relay operated, (b) closes a circuit from ^roui-d on it^ 
armature through the endings of the ROT-1 and HOT-2 magnets to battev'^- --nerati 
tho magnets thus cau.sing the power driven translators to rotate ai-d (c} conn-cb 
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gromid from tuo BIS relay operated, the SSR relay normal, tuo ST rel^ oper^ 
ated, a-3 T^rusii and terminals, tiirougli one of tnc £ register brushes and 
terminal, tlirougli the cross coinicctioa to the translator aLres Tl-S T2-S. When 
tne translator brush assembly advajices to the particular terminal to which 
ais gro-^d is connected, a circuit is closed through the TR relay operated 
or to batterj^ tnrough the windings of . the TS-1 and TS-2 relays, and 

to bj.tteiy through the windings of the STOP-1 and 3T0B-2 magnets, TR 

rel^ operates if the A register is set in positions 3, 5, 7. or 9 thereby 
«g tne hunting lead from tlio arc with terminals numbered 1 to 22 
terminals numbered 23 to 44. The TS-1 and TS-2 relays and 
STOP-1 and the 3T0P-2 magnets operate in this circuit and locis: ^ ground 
operated ST relay. OSic operation of the TS-i and TS -2 relays, fa) 

ST rolagr. from gromd on tS arLture of 
tiirough the lower contacts of sender control cam o. to tattcrv 

tlio wfrdine of t.^'n operated, sender cam C, to battoiy through 

ait aovanelng the ssndor switch to nositio^g. ^ 

ai.d (o) closes a circuit from ground of the TS-1 and 13-2 relays operated 
sei-^or control cam B, to battery tiirough t!:o H-1 magnet, advaSlro. tho ’ 
sender control switch to position 3. . i ^ tho 

trar^lator consists of one 202-C selector and two 10-C 

2l^is Of 44 sets Of terminals, cadt bade co^is«4 of 

othefwith^he ; f ^ !nc®tod on the translator frame parallel S each 

Of the selector °^io^-’ 02 *p sprir^ of tho brush assemblies ■ 

wtxcGiior. iiio i-02-c selector is comnosed o-f a ro-^o-rtr ts • 

rota-Tfh^t^n assemblies, 'which “are cS^ped to'a 

The' brushes are si^S®eSerof°th?bScii. 

180 degrees from tire brushes on the othS are sot 

driv'-^»'ir^°?^^ teimlnals 4t any one time™^The 

the br^ajc c^tLrortho Xp’'m^et“^^d^sf i ^ circuit through 

the notches of ^rioh ser%f 

assemblies centered on tlio terminals. Tho armatu'o ce mjo stop ™ 

See i _ 

is arranped so that th^ crffip di,.c at aiy point. Tho circuit 

assembly mahos oo'ntaot with th^desirS'^to^^lSr 

of Tl-S are mounted to male" eon^aet sllrfithr ^ Idn-ting brushes 

the STOP magnet is oporafed b^^c"; the Ssnia'S"n^ch 

’th "ttJT sTi^TZToclltlZ^^^tL ItS hS^ener^ 

aro opened, thereby openin'^* the t-- rri- -t-i r iiagnct 

not. The STOP n.ag^.=Vrema2r/o\:i:;^“d:;«^^^^ 

17. ASSUTO for this class of call that the translator stows Ir a 
position in vdiich tho Tl-CL brush is resting on the contacts ofhh^terminal 
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"to r/lricli blass set lead C' is connected. A circuit is tixcn closed fron 
Battc"!^/ tiirouj^ii tee R-S iTsagnet and tiio CL relay in parallel, cain C, lead G,,- 
VoT-Tn^noi, rmd 'I2-CL brusn, tne OT rdsy nonml to ground at the TS-'2 relay 
operated,' advancing -the class switcr. to position 7, (or 18) and operating 
itlie CL rel^^’-. j^nc operation -of the CL relay prevents the operation of the 
relays In th^ impu-lse circuit .during the advance of tae class switch. ^ Tlic 
CL relay releases vaicn the sv;itch advances beyond position 6 (or 17) . 

MgArict, Selections (1.041. 

10. V7ith the sender control sv/itch in position S, and the sender switch 
in position 2, the fundaLnental circuit is- closed for district brush selection. 
ISiis circuit IS traced from battery througli the district line relay, over 
too lead FT, the S. and .iDY relays norioal, sender control can S, upper outer 
and lO'i/cr inner contacts of sender can Iv, v/indings of the 3T? and OFL relays, 
tr_G BO relay normal, tae 18- AC resistance, lOv/er- i 2 ii:ier and upper outer con- 
tacts of Gender control can J to ground at sender cair I. ‘Fie OFL relay does 
not operate at bnis tine as it ’is of the polarized type,' unless one of the 
selectors go to overflow, at v.jiich tine tlie batteiy through its 54 olxn wind- 
ing is in the reverse direction. The district L and STP relays operate in 
this circuit, causing the district selector to move upward and close a cir- 
cuit in. v7iiicIrono of the counting relays operates. For this call it is 
assumea tn.at <. counting relay is tne first to be operated. The circuit for 
oporiiting i.ij;e 2 countiiig rel^y is traced from battciy at sender ccntiol cam 
X, winding of t.x_e 2 counting relay, 2» counting- relay normal, lead 2, ter^^ 
itiinal and 12-1)3 brush, .sender cains V and. U, sender control cam IT, the I.A 
relay normal, sexider can L, ui-o Sfjr' relay ^operated, to ground at sender can 
I. TI-c operation of tuxe 2 counting relay closes a circuit tiirough its wind- 
ing and tile winding of tne 2* counting relays in series ,* to gro-und taxrough 
sender ca'.i j. Fie 2^ counting reicy does not opora.te at this time however, 

:^s it a.s Siiort circuited by u^e ground on can Tc 's the district selector 
moves upr;ard for brush selection, ground is connected to the tip side cf 
txiG f UiidaiGOiital circuir eac..i time tno a coiuiutator brus..i nalces contact T/itli 
one of ti^c mot-ax segrionts 01 txie A commutator. This ground short circuits 
the V7indii:g of the ST? relay, causing’ its I’cloasc. Fio release cf the STP 
rel^^removos the short circuit from tn^ wli:dii:g of the 2» courting relay. 

Tj.-.e 2’ coux.t xng relay now operates "and the 2 counting relay holds in the 


circuit d es c i ib od ab ove « 
the puJ.sing circuit th 
ready for the iiont pulse. 


Fae operation cf the 2» counting- relay transfers 
ougn its mane contact, to the 1 counti::^; relay. 


19. -Fie district selector continues to move upward and each oper- 
ation and release of the ST? relay causes one set cf counting relay" to bo 
operated . 


20, ^The number of counting’ rela^^s to be operated for a given selection 
is G.etoj.minod by connecti’ng tno counting relai?" terminals to the terminals 
of the translator arcs as specified by the Telephon.h Joinpan^i- ^ so that the 
desired counting relay -will be connected to the tcr.uix, ho. on which the Tl-PB 
or T2-I)B brush of the translator sh.ail be resting, tJie ST? relay next 

roloaocs axtur t.^e operation 01 tii.o 0 countix-^ relay, the sliort circuit to 


( 46 Pages) Pago - 3. 

Issue 1 - BT-431770o 
Jaiiuai^f ^7, 1922. 


windii^gs of tlxc ?0 ar-d BO relays, ffiie 0 

ou’t thii- ° tlw BO relay opoi-is the fundamental oi-"- 

dlatoic aittrict selector and causing the 

from ground on the a^^atur- of^'T'^-o“ P°'ition 3. Eliis circuit is traced 

oaa it tender cS cnfSteL throlPr-^^ 

the switch to advance to -oosltlrm <i “' a cam causes 

position £ the countiro- relav- rclt'.- twitch advances from 

Ings is opened at can T ' '■ *•• *^te circuit through their v/ind- 

non-induouve vanding of the ^ “ ^sition 4, the 1000 ohm 

sender cam i', redueir-^ the rc-ist-r^. i-” '■^y ground tlirough 

operation of the OH i^lav in t'-o rtio* 20, causing the 

and tinmlc hunting LvrS-r cn;ni!i h ?P. district group seleotlon 
relsQf ho operated in order to -^dv. *^tooSGaiy that the district ca 
heyond" position.' anco ..le rstrict switch to the "Selection 

direction of current fLw"thr^g)f'thcsc'^OMt^t'-°*i?'^“’®’ contacts, the 

cessive selection hy moans of tSe cutu4°1rs*;-:;d:r 

agaiirolose^^'fordi^trict^^^^ ?elcSiou''"aJ’ fundaiiioiital circuit is 
selection. The circuit foT^ooc^''u,t-r^ thn * ^ district brush 

ground on the lower outer cont^t o^f^cS I 

relay normal, sender control can N 5-u^dcr*ctn" operated, cani l, IA 

and terminal, aaad cross connect/n^leM to 

iiog relay, -/lien sufficient ii^nulse'' --v-^ aiougii tne proper count- 

the SO and Fo relays operate as described to satisfy the sender, 

of the BO relay opens tiie fundauTent"! -ircu - 1 o'"- operation 

to the "irunlc hurning" position. Jt" f 

closes a circuit from groU of fts Im^^tur^ 

trol cam I, sender cam o, to hattoiy tJ'rouf’th- H^2 ra)r,.ial, sender con- 

sender switch to position 6, -Cho 4 can m ‘“^^et, advancing tiio 

O-ao counting rcl^s release when the svvltchl^^l^'L' from 1 o 3 lt?^“!°“ 

^ ^ P o ._?G^ — As d . S c 1 Gc t ions ( 1 aC .5 ] 

//itn tile sserjder sv/itch in nnq^rimh a - . 

batteiy tlirougii one w.^nd^np- of tar- o^-ri n ’ ^ circuit is closed from 

S and ADV rels%-s nonr,ai, soadei- oontro^f-i'^S'"’ tec lead FT, the 

sender cam o, windings of tiie OT Sl-n "’=Ji‘”pTi.T ^0-s: resistance, 

sender cam X, sender oo-ntrol of % c*~ t^'u 

temilnal, compensating rosieta''ce'’’'-c-^h "nh A O^f-Tl and 

over the load 1®. to ground iFth^ f%tc; otoS' "“a" 

ta;.s circuit, closing- 3 circuit in wifi- Fv. ^ operates in 

atxon Of the SG-1 rol^ closes a oirci?^ 
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[The operation of the Cl roDagr cLlosos a circuit from ground at sender control 
cam U, Cl relay operated, sender cam B, to hattciy through the K-S magnet, 
advancing the switch to position 7. As the switcli advances from position 6, 
the TG, av>-l, ar^ Ci relays release. Ihc svyitcli advances to position 8 in a 
circuit from battery tGirough the R~2 magnet, cam C, to ground the lA relay 
normal. VRiile the switch is advancing through position 7, a circuit is closed 
from battery sender control cam II, two 18-AC resistances, sender cams M and 
windings of the STP and OFL relays. Bo relay normal, {and inner contacts 
of sender cam p) 18- AC resistance, to ground at sender cam H. Iho STP rel^ 
operates in this circuit but imrnediatoly releases when the switch advances 
from position 7. 

$ 

* In position 8 the fuaidamental circuit is again closed, for office 
brush selection. Tliis circuit is traced the same as far office test, with 
the exception that it passes tiirou^ the upper outer f=i.vA lower iniier con- 
tacts Oi sender cam U, instead of tnrough the 40— ic resistance and winding 
of the 2G relay. Ground from the segments of the office A commutator in- 
termittently short circuits the STP relsy, alternately causing its release 
and permitting its re operation. Each operation and release of the STp. re- 
1^ causes a sot of counting relays to be operated. The counting rel^ 
circuit Is traced as described for district brush selection except that 
this time it closed through the lov/er outer contacts of cams L and I, 

the upper innc- at act of cam V, terminal and T2-0B brush. V/hon sufficient 
in^ulses have boon received to satisfy the sender, the BO and FO relays 
operate. The operation of the BO relays opens the fundamental circuit 
stopping the up drive of the office selector and causing the office switch 
to advance. The operation of the PO relay closes a circuit in which the 
sender switch ^vances to position 9, the A cam advancing it to position 
10. The counting relays release when the switch advances from position 8. 


24. With the sender switch in position 10, the fundamental circuit 
ie closed and office group sclectian is made in the same manner as office 
brush Selection, except that tliis time the circuit to operate the counting 
relays is tiirough i/he upper ouver contact of cams I and B, lower iimer con— • 
^act of cam j", »/Gritiiiis-l and T2— OG- brush. V/hon sufficient imculsos have 
been received to satisfy the sordcr, the BO and FO relays operate. ITho 
operation of the Bo relay opens the fundamental circuit and" the operation 
of the FO relaj/ aivances the sender switch to position 11, the A cam advanc- 
ing It to 12« 'The counting rol^s release \’;hcn the switch advances 

from position 10. 


incoming Tesu and Selections f 1.061. 

no sender switch advances tlirough position 11 to nosition 

1 , tuc b operates if the OH and H registers have not boon aivanced 

^ circuit from battery througli its winding, brealc contact 
of tne lAIO relay , sender cam P, class can^ I, terminal 3 and H.C-4 brush 
to ground on the matce contact of the KBS rel^. 'hie operation of tiio *3 
relsy^ opens the fendr ic.mAl .mreuit, thus preventing’ the operation of tlie 
TG rexay for ircomirg tcsi*. 
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• W^cn tlic thou-Sacds arsil hundreds digits Iiavc "been dialed, the HO 
^itch advances to terminal 4, releasing the S rclc^. The release of the 
o. rel^ cj-cses a circuit from batteiy through one winding of the incoming 
L relav, over the tip side of the fundamental circuit, over lead FT and 
through the v/inding of the TG- rols^ , an described for office test except 
that this tine it is c3.osed through the lower contacts of sender can X and 
compensating resistance brush T-1 (beyond office) . TG rejisy operates 
closing a ciicuit in winch- the TG“-1 reli^ operates and the operation of 
tile TG-l rel£^ closed a circuit in vdiich the Cl relay operates. OSio oper- 
ation of the Gl re .ay closes a circuit through the upper inner contact of 
sender cam B, to ground, control cam U, Cl relay operated, sender cam B to' 
battery througn the R-2 magnet advancii'jg tlio sender switch to position 15. 
The A cam advances the switch to position 14. Ac the switch advances from 
position 12 the TG, TG-1 and Cl relays release. 

V/ith the sender switch in position 14, the fundamental circuit 
is closed for incoming brush selection. Tiiis circuit is. traced from batteiy 
through the winding of the lino relay in the incoming circuit, over the load 
FTe breaJo contacts of the S and ADY relays, inner, contacts of cam S, class 
cam 0., scraicr cam K, v/iiming of the STP and OFL relays, BO relay normal, 
sender com X, C0r;IP, 3ES • T-1 brush and terminal, compensating resistance, 
lov7er contacts of sender control cam Y, breado contact of the .TDY-1 relay, 
over the lead FR, to ground in the incoming circuits Incoriiing and office 
brush selection arc similar -except tiat in the former the circuit for oper- 
ating the counting relays is ciosod through the upper contacts of cam TJ, 
terminal aaid TR-3 brush.. 


28. Wlien sufficient impulses have been received to satisfy the sondor 
tliG BO and FO rol^s oporate. Tno operation of the BO rcl£y opens the 
fundamental circuit, and the operation of the PC relay advaiices the sender 
switch to position 15. The comating relays release vyhen the sender switch 
advances to position The sender switch is ad-'ancod to position 15 in 

a circuit from battery through the Er-2 magnet, to ground through cam C and 
the brea'K contact of the lA relay.. While the switch is advancii^ through 
position 15, the SEP relay operates as described in paragraph IS, when the 
Ei'.vitGh is advancing ti^rough position 7. 

29. V^Mth the sondor switch in position 16, the fundamental circuit 
is closed and incoming group selection is completed in the same manner as 
described for incoming binish selection except that tine circuit for opem- 

'ating the counting rel^s v? closed through the lower outer contact of cam 
U, T:1-6 brush .and terminal, and the IG relay normal. YJhm sufficient ini- 
pulses have been roGoived to satisfy the sender the BO and FO releys oncr- 
atco Tile operation of ttu BO reiser opo5is the funaamentaA circuit, and* the 
cporatich of "the FO rel^ advanoee the sender switch to positioxi 17, The 
comitij^g relays release when the sondcr switch advances from position 16. 
Tne sender switch is advanced to position 17 In a circuit from oa^ttoiy 
through the B-2 magnet, and cam G to ground through the breah contact of 
the lA rol^. The A cam advances the sv/itch to position 18 « vhiile the 
switch is advancing throu^i position 17, the &TP relay operates as de- 
scribed in paragraph 11 and 12, when the switch is advarniitg tlirough 
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position 7.' ; . .. 

• 30. As the sender sv/itoh advaiicos through position 17 to position 18, 
a circuit is closed from batteiy throu^i the H-1 inagnet, control caiii B, 
sender cam B, to ground tiirough class cam F, advancing the sender control 
Evritch to position 4. As tiio sender control switch enters position 4, ground 
Oil t-'ho upper inner contact of tiie seisder control cam f short circuits the 
outer windiig of SC rcl^’’ , in anticipation of tne rcnioval of ground through 
the lov/or inner contact of sender cam J , wliicli occurs when the sender switch 
advances from position 18. 

iJ. ha l-S-.Plcc:tlQns {1.07K 


•, tho soiidor switoh In position 18, tlio fundamontal oirenit is 

closod, for final brusn selection, from batteiy tiirougn ono wiisiiEg of the 
final L rol^' , over lead y-r, tho S and .iBV rolsys normal, sender control 
cam S, sender oem K, v/icdings of the SIP and OFL rol^s, tho BO rolav nor- 
mal, trader cam X, sorter control cam II, COi^P, ESS. I-l bi-ush and torainal 
(3^<Eid O.ficoi_coiapensatin£ resistaixo, control oain.Y, tno dl)7-l relay nor- 
ml, orer load la, tt tvoudu in tho incoEing cirsnit. rinal brush soloetion 
is_^o in tho same manner as imomlng brush selection, ctcoept that tho oir- 
cm- lor operating the counting rolsys is traced from ground through tho 
nppor outer contacts of sender cans l a-id I, the 31? rel^ eporatod. ti re- 
lay normal, sender control cam H, sender cam S, H-6 torminal^d brieh o^r 
one ^ the counting rol^ cre^s oonnocting lcad.s, (prime, counting relay- nor- 
- th.o^i the winding of tho coontirg rolsy, to battoiy at sender cStrol 
BC iror-'-lsos aayo boon received to satisfy the sender 

the BO and .-0 rolsy operate. Eie operation of tho BO rcl^ o'oons tho fun- 
d^aenta. cireuii, ard the operation of tho FG rcl^y advaiicos tho sender switch 
to Posi-icn 1. Eio counting relays roloaso waon the switch advances from 
positicn -g. Asim switoii cr.tcrs position 1 of tho second revolution, a 

through tho winding of the X-2 magnot, cam 
posftlori! operstod, to ground, advancing the ewiten^to 


jZ. .4s tho :<^:ndor raiitch advances throra* -position 1 to position 2. 
tne 3 relay op.;ratos if tho 1 register lias rot been aayancod from normal 
in a circuit f.rom battoiy tiirough its winding, U./C relay normal, sender 
cam F, control cam P, temr^inal 4 arn EO-4 biush, to ground at the. BIS ro- 

3 rol.?y opens the traidamoatal circuit, 
th^ .rovontir^ Ue op«r, ^f tho Blin rol^. for final tons sol^cUon ■ 
until p .0 to-ns digit has boon dialed. Olio KO siiitoh then advan^erto ter- 
minal n, releasing the B relay. Iho release of tbo E r-Jov close'’ tho 
f-^dsmont^ Circuit for final tons selection. F.lrti ttnsrsoSctiSn It 
m-jio in tho same mamor as ii’cal ornsh selection, cacept that die circuit 
for operating tlie counting roliys passo-s torcigh so;£or cam S and tbo 

lmFalEe.s tir/o boon rooeived to 

-a-is-y tuc sonde-, tho BO and FO relays operate, ODoning ’tho fundamontol 
circuit and aavancing tho srader switch to poaiti.on's. ref i 
too switch to position 4. Iho counting relays roloaso when tho 
aavaucGS from position 2. 
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33, As the semer switch arlvaixes through position 3 to position 4, 
the S relay operates if the U register lias not ■been advanced from normal | 
in a circuit through tiic hrcaic contact of the LWO relay, sender cam P, con- 
trol can K, terminal 5 and EG -4 brush, to groimd on the armature of the EIS 
relay. TIiq operation of the S relay opens tnc fundamental circuit, prevent- 
ing the operation of the 3TP rol^ for final units selection, until the 
units digit has been dialed. Sie HO switch is then advanced to terminal 6 
closing^a circuit from battery through one winding of the OH-H relay and 
the 44-2 resistance, winding and breoJe contact of the RG magnet, HC-2 bruclx 
^^J3.ppcd terminals 2 to 8 inclusive, class cam H, strapoed terminals 
and U-2 brush, strapped terminals of the H-2 and 031-2 ai'cs, leads 3 tormi- 
n^ and Tl-p brush, the R/l relay normal, to the PJLS rcl£^- ooeratcdl Ohe 
HC magnet alternately operates and releases in this circuit theroiy step- 
ping tno Ho brusn assemblies to terminal 9. oIig S rol^y releases when the 
RC switch advances from terminal 5. closing the fundamental circuit for 
ixnal units selection. Pinal units selection is m^e in tlie same maisier 
^ final brush selection, except tliat this circuit for operating" the count- 
ing reXs^G pssseG tlirouglx the lower inner contact of cam S hreak contact’ 

Of the mo relr^. v-S terainal and hrush. Then sufficient iLniorSaw' 
been received to satisfy the sender the Bo and Po relays operate, openinc’ 

UiQ ^ond^ontal circuit and adv-micing the sender switch to position 5. 
ine coxmving relays release vd\en the ST/itch ad vase os from position 4. ffiin 
A cam advances tno switch to position C. 

■Inc oming Adva^ice an{ LT.allgiijgJ el ect ion fl.Q ^ 

■w J. 4 . sender s.wruc..A in position 6, a circuiu is closed from 

iroomirg lir.o rolajs over t’io ria:g cide of too fu.udamontal 
f T:: oompensatirg roGistance. 

S.’ a >.crmiual ard hruah, ooat.rol cam li, Goudor can 

r ™ I wiiidiugG of the Oi?i and aii- rol:^/a, Gcrdor can H, oon- 

?i ^ ucrnal, load to grouid in the ir^onir,- oc- 

cult, She current flcrr i:i tlilo circuit ir, ir. the rro-oor di-ootio- t- cco^I 
ato hoth the 3TP CFL rolayo,. OPL roio^„ o^^rhed., iAchs h a cfAf 

cult toougia vho fc40a ohm winSirg, cam Kp to grounO. on its ma.lie contact. 

The operation cf ■tire OPL relay also clooec a circuit from grouaid on its 
imdce contact to battoiy through tho wilding of tho lA reley « Sie XI relav 
J circuit in- which the 0 counting rel^ operates. 2his^ 
Cx^^wUi... is ■fc-scod from grouna tiirough comer cam 3TP relc^^ onerated, 
sen cr cam X*? ^oleir operated.^ 0 load, to batteiy at control cam li through 
tne windii^ of the 0 rel.^. olcsing of the fundam-ental ci'-un ^o 

operate tho S TP and CFl. rolc^s. ca^aGe, the incodug- to a^^Lcr/fcorotf 
opening too fundajuontal clronit, and when tho ST? rolssr relG-ssA-G the 3n 
and FO rol^G oprato in paxailol. The operation o^toe lo etoaca a 

circuit in wnicli toe AW and .U)7-l rels^^s operate. This circuit ie "toiled 
fron ground on too aixaturo of too PO roX^, , the U rolsy ousrAtedr a'endAr 
conwro* cam •- to battery through the windiri^s n-p Ttr'T t 

r inf 

grouna througn sender control cam Po Phe cporaticn of 
tne relay, (a) operx tho PR load^ (b) closes a 

on its inner right armature, thvoueii oat. C, to batteiy thrcuo-f toe 
Ibagnet, advanoing too Gender control switch to positiAi 5. (of hesos a 
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circ-ait from grouM on its left armature through sender cam B, to hattoiy 
through the R-2 magnet, advancing the sender sv/itch to position 7, As 
the sender switch advances from position 6, the BO, FO, and lA relays re- 
lease. 


So. 55ie ST? rel^ operates in position 7 and the sender switch ad- 
vances, to position 8 from ground through the lA relcy normal and cam C, 
causing the 0?^ relay to release. The operation of the sm rel^, (a) 
disconnects ground from the SC load, allov/ing the district lino relay to 
release ai:id advance the district, thus opening the dialing loads to the 
sender, releasing the sender L relay. The rclaase ojf tho sender L relay 
causes the release of the SIR and BIS rcl^^s, c?o«inf a circuit from 
hatteiy through the inner v/indiig of tho district i rol^, load FT, S 
and ADV relays normal, cams M and H, wiiidings of the ST? ^:d OFL relays 
tile BO relay normal, 18-AC resistance, sender control cam J, terminal 9* 
and EG-1 brush to ground on the Slli relay normal. Tlie STP relay oper- 
ates in taife c 1 j-cuiu , closing a circuit in wliicii the 0 counting rol^ 
operates, pnis circuit is traced from battery through the condor con- 
trol cam Xj, winding cC the 0 counting relay, con:'ectij:g lead 0, termi- 
nal and T— 1 i’iiLX.SKL. Brush, CV relay nornml, sender control cam U, lA 
relay normal, serhor cam L, ST? relay operated, to ground on tiirough 
cam !• Ao the district advances to its tallying position it connects 
ground to the tip side of the fundamental circuity thereby short cir- 
cuiting and rcloasing the £2? rol^ in tiro sender.’' Tho SII? relay al- 
ternately releases and rooporatos until tlio 0, BO, FO relays are oner— 
atodo iho operation of the BO relay opens the fundaumentaa circuit, re- 
leasing the district L rola"y,,thu3 stopping the district switch in the 
proper talking position for this claSvS of cal la Tho operation of tho 
FO roljy closes a circuit from ground on its armature, break contact of 
the lA roiay, control cam I, tc battery through tho H-1 magnet,, advanc- 
irg t.i-e sender control switch to position 6. The release of t^^o district 
L rslsfv disooEncGts grouHd fi'om tho tost lead. Uith the ooatr’A Bwitch 
to position 6 the ssador switch Is advciicca to normal to a circuit from 
atwoiy torou^ the £-* 1 : magnot, cam C, to ground through control cam TJ. 

Besotting Register fl.Ci9|. 

36. Vhon tho sordor control switch enters Ux^sicion 3 afte^^ the 
setting oi' tho translator as doscritod in paragraph <j, a circuit'ie closed 
from grouna on too armature of tho Ci rolay normal, through class oem N 

of toe A m^.et, toe x-P rol^ nornal, to tattciy torougii too 44-S rosi^ 
tance and windarg of toe CJ!-?, relsf^ in parallel. Ihe A magrot and OeS 
rol^y operate, and the A register is stopped to normal Ath ^ 

istor normal, toe_ circuit from ground on"^ttol“*is ciosotttoSS 
the B magnet causing tho B register to Be advaroed to normal A 
manner. OHo 01^2 rel^ releases with t:ie fSTroglstcS^no^ 
tho sender control, switch caters no^itinr, a . “o™al. Wlion 

as described in paragrapiis 29 ai-A EO, a circuit to Solecticm, 

the armat-ire of the Cl rcl^ normalPc^i cam if ooitrol 
cam D, control cams S and H, A-1 end B-1 brushes’aud normal tormlAls^''^°^ 
ou.er contacts ^Qf sender control cam E. 531-1 brush and off norml tLmtoal, 
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througn tlie contact r^id \vii'!d,ing of the IH stonoi - - r t-» - . - - 

ano' Oli-lVel'^v on'^-r^’^ resistance in parallel. The IE magnet 

^-fter rornal register to normal, Vith the m 

marnet causi"t 'th^ VJ ^ through the H 

trol switch e-»^° '^■no‘5 ' ^ advanced to nomial. As the sender con- 

54\Lncl 35/theTl:d u'^’eSsLr^" paragrajd. 

the Icv/.-r inner cor^---^q of * except that ground is supplied from 
CL. relay Iho On"i r^i H, instead of by the armature of the 

nS^rm^l, ^ releases yiien all of the numerical registers are 


^rdu?:*!! 7:o iMoi- na l (1,10) 

When ground v/as roraeved from tlie tost load by the release of '^Ixo 
district L roloy, as described in paragraphs 24 and 35, the 1-1 relay opor- 
avGi in the circuit described in paragraph 3. Ihe T-1 relay, operated, (a) 
loe.'d-» u-Lirough both it; 3 mmings in series to ground on its armature, (b) re- 
leases the T relay, and (o) cornocts ground to the. test load through its 60 
ohm VMiid ing , causing tno test coimhiai of the sender seloetor to tost busy. 

The roioaeo of t]:e T r.ilay closes a circuit from ground on its armturo, 
inrju.g'i terminal 9 er.d jh>-2 crush, tno brcalc contact ai'.d w’inding of tlic HG 
magnet to battery tln^oiigh <!4'’S rosictance anyl winding of the OH-S relay in 
pa- -iAlel, stoj^piCg the nC wwrtcli to vejminal 0® With al-l registers normal, 
a c.:;,rcc..T t ?,s closed from hatter^j through the 53 ohm resistance and winding 
of the Cih*^ r<elay in parallel winding and break contact of the RG magnet, 

RC-/i br-nc.a and 0 tormiiia.l, nornal teriinn 2 ,Ts end brushes of the SIP- 1, ST-l, SH-1, 
U-X^ anu T-I ^registers, outer contacts of s order control cam P, normal 
ter,ipnai?> ana bruG.'ies of tac and 'fFi-l r eg- Is tors, outer contacts of 
sender control cam R, noi^ial tc.^m'diials and brusjies cf the B-1 and A-1 reg- 
iezeriK *-.0 groT'ud through the vendor control cam E, advanciiig the BG switch 
to ncrnic.!.^ ‘hio relay relcjaeca vhion the EG switcli adyancos from posi- 

uiL.-;.i O’* Wnen t.'io RO switch eiitorod ponlt'oi:. 0, a. circuit was closed from 
bai. <ar ;7 Lnroug.'x a.aG winding of tne j. laagDet, cam B, normal terminal '=^■^y^d 
bru.ii of tne PG-i arc, zo grouro:. on the ariiaouro of the SLR rol^, advanc- 
ing nhe sender control s\?:*,TA:n to ]poBitior 6, if not adroady advanced to 
pc.sition 6 in tne circuit from grourl on the armarere of the PO- rol^S as 
dotr;o*ipod in pauagrarh 20* Tne ao.ider STCTtch then advances to normal as / 
dcsci'ieod in parag-rapii £0* Tto adTraiTco- of the sender sv/itch to position / 

1 closes a circuit from- cattery through P>1 ma'^Dotj, control cam C, inw 
pulser cam X, cam noi - • - - 


■X vor 


1 biuToh, to ground at the SLR 
relay normal, advanviing fcne Beifler control switch uo its next normal posi- 
tion. When the sender control switch advaraes from position 6 to normal, 
tho CIT rel-^ releases if all the sv/itches and legisters are in their nor- 
mal positiens. TIio release of the On relay causes the release of the SB 
relay. Tlio reloaso cf the SB relay causes the reloaso of tho T-1 relay, 
tlius removing the busy (grouiod) condition from dio tost lead. The class 
switch does not advaiaeo to normal, but remains in whatever position it 
was sot* 


Abandoned Gall. (1*11) 

SB* If the reoeiver is replaced on tlie switchhook before district 
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selections and trunlc ];untii:ig arc completed, the serxler L relay fails to 
operate or releases if airead^y operated, causing the release of the SLB re- 
layo ihe release of the SLR relay, (a) prevents the operation or causes 

^clay, (b) closes a circuit through the v/infiir^ of 
’-'’rr.ial, SC reiser operated, «S and L relays 
rol^ af^iture of tlie i' relay operated, oporatiiig.tho WO 

ghS’ f ciromt from gromid SIH relay normal, EC-1 trush and 

® irrslasive, breaH: contact aiai winding of tiie EC 

i^mhllcl c resistaixio and winliiog of %xo OH-2 relgy 

h stepping the EC suvltch to terminal 9. Bio WO relay ^ 

on a..o e-m.;^turo mid tra-ough its make contact to the lead SC trorobv shov^ 
circuiting the 500 olxi winding of the SC relay, causing ethe release Of the 
f district D relay differontLi#! ^fdJt 

tiict wacn returns to normal, discomectir^ ground from the load TIST r-w 

ir'2d1b)"clo1'fn\ ("I -olcLoo1hfl#x r" 

r?s'-t--nce in from battery tlirough do Olt-2 relay and 44-E 

and‘t-?^hi 9 tf-ionJ '’rush 

to terminal 0.' r^olo^lrlonti^i h:^:’:3lrprit?:r?= 

circuit from batteiy through tho R-l magnet, cam 0, ‘tc-,iraf 
Drush, to ground tlirough tho aiB relay nor^l. is soori' ^rd Sc-i 
trol switch enters position 6, mid uiTtil it advancerSalT^ frL no 
circuit IS closed from ground through control can H, ^>rc‘b 7 all ofr^Arf i 
registers aiid the KC switch are advanced to normal as dos°^bS ,«d 1 
setting Registers” (1.09^ in narao-ranh pi a., 

normal, tho sender control swito^^advances’ <-o positio?fi®'"''*“'^ fivanood to 
bautoiy through the R-l nagact, oamE. nomaai a^d RC l^’w* *r” 

grouixl at tho Ste reli*' iionma,!. v/i*li t -e -rort,- h h ' '>rjsxi, to 

6. t!io sendor switch ,:^vanoorto r^rr- iRa ‘I^Th ‘ 

the R..S magnet, cam C, to gro^i^id throvSh controrcam ul 

nrnl” ?L*lv-#in^paregrSh‘22f If'^T^f'cal?'^-!- "Return to !lor- 
the L and RI3 relays are operated ^'the ^iialing after 

cult tlirough tro v/irihie o-^-* +' -> '\V-r-* -t-" ' ^ relf^/' closes a cir« 

4 beCore-tSo ^ ^ P-^^graph 

circuit through the v/inding of tj->c ^ rx-'tn-”^ mr.Pt txio 

ister to position 1, m -nRx ! V \ ^‘‘^hucing tho A reg- 

loosed, the-" PP rel.y ^l^cP'eioLP Phu^ -^1 

register is retur^^-d to r— i -"^-S circuit in which tho 4 

(itos) in pa^agi^J si! aescriooa under "Resetting Registors" 

solocto-; h“vancllM“-h: f ^i^tr-t ' 

oporatos as described ^-d^r P° 

aole^titr.,Vasrb:rtd.lbo4 ip " inoludhig- talhii^ 

mal. Office test aP to nor- 

hn '■ "1 1 -oc’ ii ri'~> • a^. G OOh plotod as dcSGribrid U''’'^r»r» tv ■? « 

hCtAding (loOo) in paragraphs 22 to 24 ii-lus^v- 

Ihc operation of the U/O 
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relay connects the 0 QOimtiiig relay to cam V, for incoming brusn and incom- 
ing group selections, and to cam T for final brush and final tens selections, 
tlie counting relay circuits otherwise being as described for these selections 
(le06 and 1;,07) in’ paragraphs 25 to 53, inclusive* Gfhc counting relay cir- 
cuit is open for final units selection, allowing the final selector to go to 
toll tale* incoming aavai^cr.. ial'King se3.cction, resetting registers, and re- 
turn to norma.1 are completed as described under -tlioso headings (1*08, 1*09, 
1.10) in paragraphs 54 to 37, inclusive. 

Dime Measure and Alarm ( J wi ri ng) . (1,12) 

41. During the progress of the call the time measure and alarm cir- 
cuit functions to indicate pormanait signal, partial dialing, or stuck 
sender conditions, yihen the IS relay operates as described under “Sender 
Selected" (loOl), it looks through its raalce contact to the same gro^ind. when 
the 152-r: interrupter contacts are closed, the STP magnet is energized in a 



opens this cir- 
cuit, the S'L'P magnet releases, advancing the time measure switch to position 
1. V/hen the intorrunter contacts again close, the STP magnet is energized,* 
in a circuit throng tcnninal 1 and M-5 brush, aid vhai the circuit is opened, 
the p'TP magnet releases advancing the switch to position 2. Tlio switch is 
advanced to position 3 by the nozt closing and opening of the 152-E interrupter 
contacts, if ohe regis. ^er C'jiJtrol swioch has not econ advanced from normal, 
the time measure switch cannot advanoe from -oositlo.c In position 5 a cir^ 
cuit^is. closed from batteiy through the sondoi monitoring: lamp, Crocn Sondor, 
terminal 3 end m- 5 brush, the IB relay operated, the mi and iBL relays nor- 
malj to grou-dd, lighting tno lamp to indic3.te a permanent sig'iial. condition* 

In posit„oh 5 ^roo.iid on vno armature of the IBL relay is connected through 



. .cy operatoc 

pie o-pcratich of the TMi rela^. c locos a circuit from battery through the wind- 
ihg aiid bi catv contact of tne SI'.? miegnex- , n.bo IILl relay operated, to ground as 
described for opeiacing the relcvV. Ohe time measure" switch is thereby 
adi^ancou to pcsi^io.i 6, iimope-ieenu.’.y of the intei'i’upter* Iho ISjIA re3-ay re- 
leases when Sio switch advances from position 5. 

position 6 a circuit it' again closed tlirough tlie intert"'ptor^ 
strapped torininals 6 to 8 inclusive and M-5 brush, Advancing the switAih to 
position 9. if at this time the B’l s.vltcii has not advanced to nesnhon 9, 
the time mnasuro switni cannot advanoe from position 9, and the" Green Sender 
lamp flaehos in a circuit throng- the contacts cf the 14e-F interrupter 'ter- 
minal 9 and brush, to iridicatc on mfonishoQ disl5,ng condltioiia Tn 
position 9 ground is co^ected through torir'ina.l 9 and brush to the lead 
“To Misco Aurc.^ Sig, Cct‘% as deseribed for position 3. hdien the BO switch 
advances to position 9^ th.e relay operates in a circuit thro^igh the M-3 
b.. ^,.iii ana strcippoo. bcrriiinals 6 to 11 mciusive. i'he C'poravicn of the 'libi re- 
lay closes a circuit through the ST? magnet, thereby advancing tlie time 
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coin svvitCi* to position 6, as doscriBod in paragraph 25. Tho Tl7l tq* 

v^icxi tho owltoh auivga'icofi from poaltlon 

. , In position. S the STP.p^nol^ circuit is closed through to tiic 152-S 

ini^errupter, strapped terminals fe to f inclusive and 21-6 brusii, to ground 
as in pociuion 1, advene ing' the switch uo position 8. , If at this time the 
1 .G switc^* nas not advanced to .position 9^ the time measure switch cair-'ot ad- 
v^ice from^position 6, ai:d the Green Sender, lamp flashes to indicate ‘an 
finisucd dialing condition, in a circuit from 'batteiy througli the l^mo t’-'n 
CT-1 and C-2 relays normal, 149-.F interi-upter contacts, terminal 8 
brush, tic llLi. relsy nornmi., the relay operated to ground •*-"- 

C aid hSL-l relays normalo .The m relay operates ’as soon as the'^RC sv/lteh 
enters positicai 9 in a circuit from batt.ery through its vvinding" M-3 br!^h 
and strapped terminal 6 to 8 inclusive, terminal 9 raid hO-3 binsh, ti oT'und 
on tie armacure of the RiS relay operated, ©lo .opei-tioii of tno 
closes a circuit, throu^i its make- contact, from battery througu che STP 
^gnot, to tne same ground, on the armature of the BLS relay, advancin'-/- th-. 
time measure switch to position 9. ©lo ©lA relay i^held 4ien the time 
measure swi ten advances from position 8, in a circuit from battery throu^^h 
Its winding, H-3 brush and strapped terminals 9' to 12 inclusive tie sS" - 
^.d C rel^ normal, to ground on the armature of tho i-SL -1 re lav noimal 
tnereby advancing the time measure swi tch to position 13', The T25 ' relav’ 
relies when tlie switch advances fror; posit 12 . \7ith tile time" measure 
switch in pcsition 13, the CT~1 anci CT-i: .rei^s openato in a circuit fnon 
ground through fee H-6 hrush ari strapK.-l taiminals 13 to IV ino-'usiv.. 
oroalc contact uf tho C, SKS ay.’, oi? rol^s noriral., to batteiy throu* the CGV3 
rel^_norml, and windhg of the CS-l relay, and’to battei^tSou^r thf ' 

- norma^ a.i^ ./in^iiqg ci tne OT-t, relay. The operation of the CT-1 

ra^ closes a circuit frora batteiy fiirough the wiping of £ao i-oIot 

o^rAo aShurc 

relay noriixia. Tiie HA relay operar,es in this circuit «rd th'^ 
oTP nBgnet 10 enorgizod in a circuit through .’.tr ■.■ro.ah contact and Sc %k 
rclcj. o^.’-atod to tie corte ground, thoroty advancing the time measLrswitoh 
to portion 14, inio Tm. relay roleasoa when tiic switch advancc^f^m position 


„ mopure switch advances from position 13 to 17 under 

ISSy. interrupter in a circuit throuSi strapped. 14 

0 16 3.n^lawi/e aid fclio k-S brush, • The operation of the C‘>‘'-2 rol'^v 
closes a cimil t. in a. ■■ ruXe-y (a) 


800 olmi nonlintotlve win::i;::^:5 vf ’ tf" 

tho KiS relay operated, tkreby'holding th° f ielVo?«-t°a 
a cirouit from 48 volt batter/ threuo.n=« 


sub5rrwrflih^'‘'-/!"cT 9^’ normal, out over load n to tiio 

subscriDcrs line. Bic 01-9 relay operates if a coin has been deposited but 
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measure switch to position 12, indepondaitly of the intorrupt 3 r. The lamp 
■stops flashing v/hen ta -!0 switcli advances from position 9, I’ho SIS rel^ 
not being operated for a direct mechanical call, the TJU relay does not re- 
lease v/hen the switch advances from position 11, but holds in a circuit from 
battery through its winding, M-3 brush and strapped terminals 12 to 16 in- 
clsuivo, to ground through the SKS and £SL rel^s normal. With tiae m-iTrelav ^ 
operated, the STP magnet alteriratoly operates and releases, advanciro- tife ^ • 
time measure switch to position 17, 

45. The TB/B relay releases when the switch advaixes from position 16 
In position 17 the SI’? magnet circuit is closed ferougji tiie 152-E intorruntor 
strapped terminals 17 to 19 iixlusive and brush, advancing the switch t^' 
position 20. If the sender has not returned to normal when the switch enters 
position 20, ground is connected through terminal 20 and the Ivi-6 brush tr^ 
the load ”To. Misc. Aux. Sig. Get", as described for position 3 and tlie 
Green Sender lamp Hashes in a circuit through the brealc contact of the SKS 
relay, make contact of the 149-A typo interrupter, terminal 20 and the F-5 
rush, to indicate a stuck sender, vihen tiio sender returns to normal the 
release orhthe ON rclaj^ releases the 13 relcy. T}io release of the rolav 
at this or ai^.y other time, closes a circuit from battezy through the ©a rolav 
strapped terminals aid M-l brush, to ground through the IB relay normal * 

'iiho TTi/l relay operates, closiiig the SIP ^lagnot circuit to the same grouiod 
causing the switch to advance to position 22 or normal, * 

RlGULiE G.ILIS USING QPFIGE SELIETOR ~ COIN {Y WlhIKG) (21 . 

J sl^ablishing Gonnoction and Preliminar/ Goin Test, (2 .Oil. 

44, Ine registers are sot an<i translation and selection are made as 
described for a non-ccin call, (b) except that the dialing circuit nasses 
tij.rough the CT-2, CT-7, and G-1 i-eiays norma]., in addition of the IvBL relay 
normal, also the time measure and alarm circuit makes a proliminaiy coin 
test, V/lion^thc iJS relay operates as described under ‘Beider Selected" 

(1.01), iv; locics to the saiiie ground. When tiio interrupter contacts close 
the STP mgnot is energized in a circuit through its winding, make contact 
of tliG 15 ^-e interraptor, terminal 22 bermir*al) and M-5 brush, tie m 
relay normal, the IB relay operated, to ground through 0 and IBL-1 relays 
normal. Vrnon the interrupter oprjns this circuit the STP magnet .release 
Mv^icing the time mo^ure sv/itch to position 1, Tho switch is advanced 
in li^x manner to position 3 under control of tiio intorruoter. if tie BC 
switch h^ not^becn advanced from noriial when the time measure switch oi> 
tors position a circuit is closed from batt-^ry through the senior 
monitoring lamp. Green Sender, the GT-1. and C-2 relays^ormH tornL-i 

SoS normal 

pgntlr^ tie lam? to iMioate a oor- 


btis ^ circuit througli strapped terminal N to 4 and 

b.usn and the switcn advances to position 5 independently of the r-* terimin tc-r 
in a similar manner to tho operation of the TMl relay and advance of the ’ 
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does not operate on a 10,000 , ohm lino lcad» dT-9 relay locks to grour^ 
through the strapped terminals 13 to 17 Indns^lvo and the M-6 "brush, (Eho 
operation Ox the CT-9 relay closes a cirepit from 48 volt battery C!I?*9 reiser 
operated winding of tne CT-S relay, tladdll, SXS, and 0 relays normal, to 
grouiri tiirough strapped terminals l^'^o 17 inclusive aiid the M"'6 brush 
operating' the CT-3 relay. The opadtion of the CT-3 relay (a) opens the cir- 
cuit from 48 volt battery through the 950 ohm winding of tiie CT-9 rcl^ (b] 
opens the circuit from 110 volt battery, (c) closes a circuit from 110 volt 
batteiy , the CB relay operated, 1500 ohm winding of the Cl'-4 relay, the CT-3 
arii CT-*. relays operated, the CT-7, Cl, and 2ISL relays normal, to load T 
and (d) closes a circuit from 48 volt battoiy through the IS-BA resistarxo 

of operated. t5ic 

CT-y, Cl and .fol rclaj'S to nomal, load E, aijd from the 18-B.' resistmeo 

through the C1'-4, CK, SI-S, arl C relays noniiai, to ground tteougn strapped 
terminals 13 to 17 inclusive and the Iv>6 brush. ^ 

• operation of the CT-3 relay also opens the circuit through tho 

windirjg of the CT-1 rol^ -but tho CT-1 relay is slow to release and does 
nou release until the CT-4 rolcy has tiiix? to operat:. Tlie CT-4 relay opor- 

"‘tho thereby closing tno circuit througi: 

. c^windx..o '-^^tne rGj.ay, tnus preventing its release. The CT-4 relay 

of^thc^sub^^? Constance to ground on tho subscribers lino is that 

rl SIID-Sut co-n coxxector xnagnet, and the CT-1 relay therefore releases 

If tJic t.me measure cv^;itch enters position 17 before tho CT-1 relgy rdeases 

ih 0PC'-at'd'*''«-^’r? ^ circuit through tho Cl'-i 50- 

lfm^;^^bhsh: ?ho m interrupter, iot^iual 

through the 0 and iSl-1 relay., nor^aal." Undhi. the^f oSltJ^a ■ 

oee..avOS, when the sender switch enters nosir.lon 3 af nor completing fina?^ 

■ 1", ''«-i*^rol cam xC. «o greuM on tho ariTiature of the GT-1 

TSSSri-wf^s tysif ”4r“r“-“ ““ 

s mI"?™"*. f 43h“ “f 

uiM upcxa-xoa, brush and tormina} 37 thn 

elusive Ao'eS^i r^^f fi strapped tormi:a,ls 14 to 17 in- 

-nin, 1 ' “ f ^ ^ normal, to ground on tho armature of the JBl-1 rolnv 

uorraal, oporatir.g the ©li rolajr. 'liio op.-'ra'-i n-^ +C -.j. ‘ T n 
cult through tho windii^- of -4 SO^ ^,“4^ ^ if f? ^ 

samo ground advo-f If <- ■ ^ ®aghet and tho toil relsy operated to tho 

Isyfol'easis whon'tlfswffh'Sv^^orfr^'^ff 

C.T..4X o . -, aiVcLlCOS irom OCSltlOn 17, tlm--’ iriooonyr. 

switch IS advanced from no^-* measure 

STP map-T'i-*' ir a t- ^ Pi-c>ioi02i A.1 Dy tho . Operation of tho 

•''l hircugn Cio contacts of tlxo :.52-E intorn^uter 

.trappoa termiimls 18 to £0 inclusive axxd tho M-5 brush, fee ror- 

, hO iiS relay operated, to ground through the C and ISL-1 relays normal. 
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49. If the sender has not returned to normal when the switch enters 
position 21, ground is connected through tormina 21 and the M-6 brush, to 
th lead "TO MlSCa ;JJX. SIC-. CCT", and the "G-reea Sender" , lajnp flashes in 
a circuit through the contacts , of the 149-H interrupter, terminal 21 and 
the M-5 brush, to indicate a "stuck" s-r'\: 2 r, ^Tlien the sender returns to 
normal, the release of the 33 reia.j> releabos mie IS relr^y. The release of 
the I'B relay at this, or any other -ciine, closes a circuit from bat toxy 
through the winding of the ITK relay, strapped terminals and 1^1 brush, 
to ground through the tS relay normal, ihe TI'S relay operates, closing 
the 3 TP Mag;.ict circait to the sane ground, causing the switch to advance 
to position 22 (or N) . 

50. on calls originating at coin stations for v/hich no charge should, 
bo made, (fjee routes) , the Ulv relay operates at the completion of trans- 
lation, in a circuit from bautcry through its winding, load 1 or load 3, 
term .Inal and TI-SKO brash, control cam E, to groum through cam U. Tlie 

Gl'i relay , operated, lochs tb?eough its 3?iako before break cont^ict to the 
same groueids . 'Jho time mcacu.re aid al.arm circuits v/ill function as described 
in the preceding paragraph, until it enters -pcsition 13 to make the pre- 
liminaeQ' coin test. In position 13 the CT-1 and aT-2 relays do not operate, 
but the Till relay operates in a circuit from battery through its winding, 

M“3 brush and terminal 13, the CIT relay operated, the ShS and C relays nor- 
mal, to ground through strapped torininrl 13 to 17 i7iclu3ivc and the M-6 
brush. The cpcr.ation of the lllr relay closes the 3T.P magnet circuit to the 
s.-uao ground, advanclr^' the switch to posiuion, 14. The Till relay is held, 
in position 14 to 1? inclus.lvo, in a circuit through the r'.>3 brush and 
strapped terminals 14 to 17 i’lclusive, the GT^ relay normal, to ground on 
the armature of the ISL-l relay, advancing the switch to position 18. The 
TI.LL relay rcio.ases v/hen the svmtch advances from position 17, From this 
point on the operation' Is as described in the preccdii:ig paragraph# 

Coin Collect and Return f2<.0S‘} 

61. t.h.en the receiver is. replaced on the switchhook at the calling 
station; the d.lstrict selector selects ai? idle s.endor for the ijurpose of 
collecting or returning the coinc o:he T, CM, SB, I©-, SO, and 30-1 relays 
operate as described under "Sender Selected" ( 1 , 01 ) in paragraph 10, if 
the Charge relay in tno distnoc is operated, ground, is ccnnectcd over lead 
FH, the rel.ay normal sender control cme y, to battery through the 

winding of the CC rcla^% operating the CO relays 'the operation of the SO 
relay closes .a circuit, in wiiich the WO relay oporavo. 3 , from ground through 
tlio T -x-ljy opcratorl, the L 3n.l H.T5 rolaj.s normal, The 3C rol^' OT;erat-cl^ ° 
the SLR relay normai, ca:i ¥, to battery, through the winding oi 'tlic Iv/O re- 
lay. The P’/O relay, oporstod, locks to the saiae ground. The operation 
of tJ-jG i)\J0 relay closes a, circuit, in v/hic/i tiie 0 operates, from 

battcyy through the winding of the-G relay the Fi3 relay opercitod, rer- 
rninal 22 and i'l-'i brush, the 313 relay operated, the G and ST relaj^s normal 
to ^rround on the armature o.f the Wo relay operated. The C rclsy locks ’ 
uirougn ifcs make before break contacts to the same groinad. ihe 0 r-lW oper- 
ated, ^closcs a circuit iu-wi',ich the Tia relay . operates, from bat toxy throu-^h 
the winding of the TiVi rel-ay, strapped uex’minals 22 to & inciv.si.vo and the 


O rl* t1 
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II-4 nnisn, the C rola^ oUvOratcri., to grou.nd on the anna^turG of the ii3L -1 
iCtaj' non.ioi .0 Ite.e opera j?. on of tnc rolo^ closes tlic circuit from 
Wtto^ ^roufh wirdiig ard contact of the ST? magnet, and the 

ih/i re^c;/ c;::erancd ■‘‘O the same ground' on tiie armature of tho LSI-l rol^. 
aavanning the tiime measure switch to position 9, . 

52,^ In position- 9 -■'he C-1 reiar/ cperatcu in a circuit from hatterv 
ot--'.ppe&. 'cerminalo 9 to 11 inclusive end I.I-4 "brush, 
^.G^gio-re on tno aomniro cf the rolc^. The eporation of the C-l 

.. ej,.;,y clo.ses circuir-s in viiioh the C3 and 02 relays operate, Tho oper- 
ation oi the Oh relay connects positivo coin battery through tho CB^rc- 

xay eporatrd, vinding cf the CT..5 relay, ttie GO relay and C-1 rel^vs 
ororated and the relay normal, to the tip and ri^g sides of 5^ line, 
'x.^^perat^on^o^^v-.v; *.-2 relay oorr.ic-ots ground through the 19-BF ro- 
^ Gcrdenser, tlio C-2 relay operated and tiro IvSL relay 

, ■ T, — P' “ CI-5 relay operates 

■>. . CO..L iji ,,ao coin lox, Jj.oslng a oirouit in viiicli tlic 01-6 

PJfi n-'h"'""'’ througU its caie contact, fee 0 

h#:, normal i;o grom-^d On tlio armature of 

cuit'dii^r^roftf f «io oir- 

- .-ii a com tost as described in -Dara- 


..rr> mh.- ^ i ----a .. .wv ^ cieo'wxiuea in para- 

4 , 2 , 4 ,p^C,,.p"iP'r‘p:.'y g “r, 5 ilso closes a oirouit from bat- 

hdi o-nagnet. the S-S rday operated con- 



- -. J-i'T in Tj'.e c;oin tor ''-'-e hza. time to divscliar^'o to 

grc-inii through tno oonderso.r, dins piot^oiing tho uiulthple buries,, 
tm switch ac:Vcircos from pociticn 12 the 02 ?eIov ro-a^- 

the .IP .ogiiot, stoppiis svitioh 'in^^siiJ^rS/'-he 

rett^mod, fee charge relay in the direct 
connect ground to the IB lead, and tho (‘n re- 
e.ocj not operate « The sender and thro moas'ore circuit f”'o- 1- ons 

Vi j.oG as wGS>.,n.ooa .•’u •?■>■.(%» ^ , 

ive 


- -s,.,.? , . ,. u^vL'isuxt. xiu:cT..ions 

>01^1 at? ox- 

tac ..-S ro3l- o-pohter'U- ''•-O viii-.eo of x,nc lino tiirou 


hi 






.Ley r-Dimal^j the O-i rolay oporatel, a;id 


n the procG'dii::g paragrapho 

Q<-»n7n fp 


T’hh sivor-ces to position Is' as deatriecd 


r.,-v ‘-20. ,22' yv''‘''pip‘-‘ f'i”-' relay operatos in 3 circuit from bat- 

:;l-2"::yp tbo C relay opovy.toa, to groliiidi. tbroni/b ete-ircod 

a...,-,i.,,. ..e vo j., ii,o.l',igivo as-i tiio ji-S brusj:.. Il-io opo-at-icn " 


t-itO 


’.*■(^1 0.1a?.'' connects battery thr-ougli the wincli 


and ring sides of iJio lino 


of 


»3 relay 


•y' f 


o CO 1 x 1 .has he't I'c-.e-n colleovcd 


-eexurnea, as ^7 es desired, cr if cither side of xhe line is grotSidod in 
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sorno other v/ay, the differentially v/ound relay CP-S operates closing a cir- 
cuit, in which the CT-1 relay operates. Ihe operation of the CT-1 relay 
closes a circuit, in which the ©.U relay operates, through the M-3 brush 

teminal 15, the GT-1 relay operated, to ground on the armature of the 
I/SIr-l relay. 

. 55, ©10 time raoasure switch advances from position IS to position 14 

nm S ■tnrougn the STP magnet, contacts of the 149 -h intorruntcr. the 

CT-7 relay operated, terminal IS and 11-4 brush, malco contact of the C rclav 
operated to ground at the IriL-l rol^. Iho operation of the 21Ma relay (in 
case tee CT-l relay operates also), closes a circuit in v,^iicli the STP magnet 
operates to advance the switch from-position IS to position 14. The TLLi re- 
(or>.olds if already operated) in position 14 in a circuit 

toraiiia^s 14 to 16 iiiolusivo and M-4 brush, tao 0 relay ober- 
3rma-cure of tne lBL-1 relay, advancing the switch to 
position 17o Jf operated, the GT-1 relay prevents the advance of the switch 

TAU reliy releases when the switch advances from posi- 
tion x6. Ii the com snould have b.'^cn collected in position 17 a circuit is 

the rcu::oiN lamp, the CT-1 rel^ operated, con- 
lovo 0^ the 14. -H interrupt-^'r, tee CO relay operated, terminal 17 and M-4 
brusn, the C rola^/ operated, r,o ground at tiio 13L-1 relay. The lamp flashes 
m tnis circuit, indicating that the coin was not collo^od, or that there 
IS some otner ground on the lino. 

F should have been returned, and there is a ground on 

the lino, (tho CC relay will not have been operated) tee COIN lamp will li^^ht 
pcrm^ently in a circuit terough tho C:i-1 relay operated, the CG relay nor^l 
temmai 17 and xvJ‘.4 oruKh, to ground at tlr: ivBL-i relay, if tlio coin collect’ 
battery was connected in position 9, but tho and CT-6 relays did not 

operate, aix. tho CT-8 rel£?¥' does rot operate in position 15, tho GT-1 relay 

circuit from battery ttirougii Its winding, tho CO rolsir operhed, 
° operated, to ground through striped ter- 

’‘hpusivo ?r.i l'.6 bmish, in sny caeo tho operation" of tho 
C^— i proTohts tho svvotch from ad-y^ncing bc'^ond position 17 and in 

position 17 tho rod laiu? flashes or limits aS aboro doto^ibod. ’ 

Rotern To Normal (2.041 

1 , . f!° Iras boon properly collaoted or roturuod, and tho 

line IS clear, the Ci'-l relay is not operated and the ECi holds in Position 
17 in a circuit through tiio Ii-3 brush and strapped terminals 13 to 17 in- 
clusive, tho CT-l rel^- normal, to ground on the arroaturc of the iBVl ro- 
iay,^aav^.cine the switch to positi 18. Oio M-7 rel:^ releases when the 

measure si^vitoh functions as dc- 
o„riood uaior istablisning tho Coaiootion" (£.01) in paragraph 44 advar"- 
ing ro position 21. m position 21, a stuolr sender alLn is giv^.! ^ tZ 
s... abed in p^agraph 44, if the sondor has not by this time returned to nor- 
^-1. jhci'. t.io .imo measure switch ontors position 18, groTind is connected 

_b to ..-inclusive, tne o relai^’ operated, the ..U)Y relay normal, to J6ad SC 
causing tne D reli^ in too district circuit to release and advaixio the dis- 
trict to normal and causing tho rei.oaso of the CG relay. Wlisn tho district 
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advances from the coin collect cr retiirn position, ground is disconnected 
from the lead 5R, releasing the CO ;r el ay, -slid. ground is also disconnected 
from the TEST lead causing the ^-1 relay to .operate and the 1? relay to rer 
lease as described under '’Return To Hormal”. (I'.IO) iii para-graph 37. The 
release of the;2 relay releases the OK, SB:, , SC-1, and DV;0 relays. The 
release of the 'SB relay releases the T-1 relay. The release of the 1^*70 re- 
the G relay and the CT -6, relay, if operated. The release of 
the 113 relay advances the time measure sv/itch 'to position 22, {or K) as de- 
scribed under "Tlstabl is hi ng the Connection” ( 3.01 1 in paragraph 26, 

GALLS TO ILECH -M^ICA L 4. ', .3, X. ( 3). ' ' „ . ■ 


58. For this class of call the sender functions as described under 
’’Sender Selected” (1.01), ’’Setting Register”- (l. 02), and Translation (1.03/, 
except that the SH, ST, and SU registers are set in a similar manner to the 
setting of the other numerical registers.' The HO s-vitch, instcsl of advanc- 
ing from position 6 to position 9, as described under "Final Selections" 
(1,07) in paragraph 33, advances one step v/hen the RA relay releases after 
tlio setting of each of . the. station .ndglsters in a siinilar manner to its ad- 
vance from normal to position 6. V.-’ith translation completed a circuit is 
closed through the upper outer, contacts of class cam B, lead IS, terminal 
and brush of the T2-CL translator a.rc, in 'vhicli the CL relay operates and 
the class switch Is advanced to position' 8, ■ Selections are made as de- 
scribed under tbese- headings (1.04, 1^05, 1.06, and 1.07), advancing the 
sender switch to posltlG.n’ 6,- As the sender s'dteh advances through iicsi- 
ti on 5, a circuit is. closed in which the S relay opera tCvS if the UO sv-itch 
has not advanced from position 8, ‘ indicating that the station-’s register 
has not been set. This circuit is traced from battery through the y/ind- 
in.g of. the S relay, the LWO relay normal, sender cam Q-, class cam 0, con- 
trol cam D, strapped terminals 6 to 8 inclusive and RO-4 ‘brush, to ground 
at the HLS operated relay. The operation of the 3 relay opens the funda.- 
mental circuit, preventing the operation of the STP relay for station’s 
hundreds selection. 


59. When the station’s registers have been set, and the BC sv.i.tch 
advanced to position 9, the 3 relay releases, closing the fundamental cir- 
cuit, Station hu‘ndred 3 seloctioii then takes place instead of incoming 
advance. The STP relay operates in the fundamental circuit for stationls 
hundreds, tens, and units select-lcn, closing the circuits' in which the 
proper counting relays operate , from ground on sender cam I , the STP re- 
lay operated and cam L, the lA relay noimal, control cam K, sender cam S, 
and contacts of cam T, and through the stations h-mdreds, tens and units 
register arcs to the proper ccui.txng relays for hundreds, ten and unit 
select^ ons respectively, tfiie comj.'let.i. on of oacn selciction the BO ana 
FO relay.s operate, opening the funuamental ciroult. The operation of 
the FO relay in position 6, advances the switch to position 7, in a cir- 
cuit from ground, FO relay Oi>erated, the lA relay normal, conoid cam I, 
and sender cam to bsttory trirough the .nagnot. I.n position • ohe 
STP re?.av operates as desoriDcd under '’Incomi-gg lest (1»06< In paragraph 
14. The switch then advances to pcsitlcn S in a circuit from grouiid 
through the XA relay normal, and sender cam C. 


o w 
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60* .The operation of the PO relay in position 6 and 10 advances the 
switch to position 10 and 12, respectively , .as described in. position 6, 
with the help of cam A. In position ,12 incoming advance is made as de- 
scribed nnder this heading (1 ,08) in paragriph 34, esccept that the oper- 
ation of the APY-l relay advances the sender switch to position 15, in- 
stead of to position 7, releasing the 30, PO and lA relays* The 3TP 
relay operates as in position 7, and the sender switch advances to posi- 
tion 16 in the circuit thrcngh sender cam C, to ground through the lii 
relay normal. Talking selection is completed, registers reset, and the 
sender circuit returned to normal as described under these headings 
(1,08, 1,09, and 1,10). 

CALLS T0 _3B&Q pppPiiTOP . /JfD. PEE .PICrlT COLES , . i 4 

61, On calls from a coin. station to a zero operator cr other one 
digit code operator, the sender circuit functions as described under 
"Sender Selected" (1,01) and "Setting Registers" (1,02) in paragraphs 
10 and 11, the A register being sot in position 10 for zero operator. 

V/ith the RC switch in position 1, and the A register in position 10, .or 
any other position corresponding to a one digit code, a circuit is closed 
from battery through the '.7inding and break contact of the HC magnet, HC— 2 
brash and terminal 1, terminal 10 and other strapped terminals and A-4 
brash, RA relay normal, to ground on the armature of the RLS relay oper- 
ated, advancing the RC sv;itch to position 2. In position 2 - the ST relay 
Oi>erates, translation takes place, the sender control sv/itch advances to 
position 3, and the sender advances to position 2, all as described under 
"Translation" (1*03), The terminals for one digit codes on the hunting 
arcs are connected directly to the terminals of arc A'-S. The CL relay 
operates and the class switch is advanced to position 10 in a circuit- 
trncugh class cam B, and through lead E, to the contact of the CL 
translatcr arc* The CL relay releases when the class S 7 /itch advances 
beyond position 9, and the RC switch is then advanced from position 2 
to position 9 in a circuit from battery through the winding and break 
contact of the RC magnet, RC-2 brush and strapped terminals 2 to 8 In- 
clusive, of class cam H, the CL relay normal, control cam 0, to ground 
on the armature of the Tv3-1 relay opera tedf 


62, District grcujp and brush selections are m.ade, the district 
selecting a trunk to i^ero operator or ocher one digit code operator or 
station and. the sender advancing to position o, axl as descrloed. under 
"District Selections" (1.04). For this class of call the tST relay oper- 
ates as soon as the translator was set, in a circuit from battery through 
its windinc' and break contact, over lead 3, terminal and SLO brush, con- 
trol cam e", to g.round' through control cam U, and looks through its make 
before break contacts of the same ground* The operation of the GR relay 
causes the counting, BO and FO relays, (after eporating in position 4,) ■ 
to hold until the sender sv/itch auvances from position 10, In a circuit 
thrcuo-h sender cam R, the CR relay operated, ever lead 5, terminal and 
4K0 bmsh. inner contacts of control cam E, to .ground through tne 
upper outer control of control oamU* The TO, TO-l, and ^ relays 
operate as described under "Office Tost" (1.05J in paragraph 11 except 


(43 pages} Pago §25 
Issue 1 - 31-431770 
Jairuaiy 27, 1922,. 


that battery is cciuicctod through ono winding of tno L relay of tiic trunh 
circuit to zero operator, instead of the L relay of an office solcci/Or 
circuit. 

65 o yitli the aid of cam A the sorjier advaioces from position 6 to 
position 12, in a circuit througn caiTi G, control cam I, the I A- relay nor- 
mal, to ground through the FO relay operated. Ine 1G, TG-l,and Cl relays 
release v/hen the switch advances from position 6. In .position 12, the 
TG, TG-l, and 01 relays operate aaid the switch advances to position 14, as 
described under "incoming lest" (1.06) in paragraplo 25. In position 14 the 

aiai ZiDV-l relays operate in a circuit from battery through their wind- 
ings in parj,llel, class caio P and sender cam R, the li relay normal, to 
ground through sender cam J. Tiro operation of the .ADV-1 relay advances 
the control switch to position 5. in a circuit through cam C, and advances 
tixO soriLor switch to position 15 in a circuit through sender cam B. Taro 
sender switch advances to position 16 in a circuit througn caiTi Q. 12hc 
operation of tire .-iDV relay discemects ground from the lead SC allov/ing the 
district L relay to release and advance tiro, district, thus opening the dial- 
ing leads to the sender, releasing the sender L relay. Tiro release of the 
sender L relay releases the SLR and RLS relays, operating the ST? relay, 
and causing talking’ selection to be made, all as described under "Talking 
Selection” (1.08) in paragraphs 54 and 35 v/ith the sv/itfn in position 8. 

Tire operation of the FO relay, closes a circuit in v/nicn the sender con- 
trol sv/itch advances to position 6. From this point on tiio rop’isters arc 
reset and the serder returns to normal as described under ’’r.GsettH-ng B0g53te.r” 

(1.09) and "Return to Kormal” (1.10). 

64. , On calls from a non-coin station to zero operator, or other ono 
digit code operator, ti:o soxd.or functions as described in the preceding 
paragraph, except that tlio counting relay-- hold in position 4, and until 
the sender switch advances beyond position 30', in a circuit through sender 
cam R, lG,ad 2, terminal and brush of the Tl-SXO translator arc. 

^ALL TO THROUGH UJ ^ ri'i OPERATOR i 5 

65, On caj.ls to long distance, information, complaint, repair Commercial De- 
part.-.iont, or other special operator, three digits are dialed. Die sender is se— 
IcetoQ., registers arc sec and translation is m-odo as described under these hoad- 
ings (1.01, X.02, and 1.03) inclusive. Only tno first two digits are required to 
cOi'iplete selections o Tno CL relay operates and the class switch advances to posi- 
tion 11 in a circuit through c^m B, and over lead G to the T2-CL translator arc. 
The Cl relay releases when the class switch advmccs from positio-^- 10, and the BC 
S/7'itch is w^-Gii advanced from position 2 go position 9, as described under "Call, ta 
Zero Operator" (4) in paragrspl* 33. From this point on tno sender functions as u 
scribed under "Call to Zero Cper'^nor" (4) in par.ic:’r^-phs 61 to 64 inclusive. 

G .L L TO HhSTHICTliD Z0NhTT6)" ' ' ” ’ - ' 

66 a Shcu.Ld a number bo di.alod vyhich should bo obtained through a toll 
operator, or should office code digits be dialed for whic'Ji there is no office, 
the sender is selected., the registers are set, and translation made as des- 
cribed urher these hoauings (1.01, 1.02, -md 1,03). The CL rel^ operates 
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and tko class switch adv^aices to position 9, in a circuit through the upper 
inner contact of class caia L, over load D to the T2-CL trmislator arc. ^Tho 
OL relay releases when the switch advances froin position 8, and the EC 
switch is then advanced from position 2 to position 9, as described under 
"Call to Lero Operator" (4) , in pa.ragra,iis 61 to 63 inclusive. Prom this 
pint on the sender functions as described under "Call to Zero Operator" 
(4), in paragraplis 61 to 64 inclusive. 

CIA.LIS _^Jam-OJlPm_SEL^ ^ (7) 

MriiGt_EGjhy_,Call_ jih.dlce^tojr_-__Pumbe2hh^ (7,01) 

^ a manual station is made via direct H.C.I, the 

Sender is selected aiid the registers are set as described under these 
heaupgs ( 1.01 and 1,02) except that the SH register is also set if the 
spt.ion ispn a party line, the EG switch being advanced to position 7 
P3.r«y Ipo is in a party line office witlv loss than 10.000 lines 
tr.: ?^vanced from position 7 to position 9 in a circuit 

from b a c»o..y through the winding and broalc contact of the EC magnet EC-2 

s-ES 

Of Class ch HPsihppcrtlEinals't 

trusii, strapped tcrnjral 1 to 9 Ir.closivo .re ’j _4 brush tog?,,*? i ^ ! n.. 
brush, over 2 r^-.o '=‘,0 termincil 1 and lK-4 

TA f arc. (humoers v/iioso first two di^-^itq arr^ 

IG will ahvsys bo private linos) , ai^.a.t^ are 

ft “• ^ Office wife more k™ iq onn 

Unofi, ar.a the first digit is not 1.. t)xe RC switch is adv_aeood as ISst ' 
dcov^r^^ed, cxcepo tliat tne circuit to f ’round eve-” ^ 4 --. / 

^ inclusive and the aH-4 brush, "if t:^o li-o""!- a 

thlr"ia 00frih’’‘lE’“'S (citcer with raoro than 9999 or'] ess 

than IDjOOO line) one SH register is not set ^"-'d the up c;rr-i-A'> ^ . 

from position 6 to nos it on 9 aft'^- su ""f i nTt + • * ? sv;^tCix is aavaiioed 
X. , , _ aiovx suxiauient time has clasped for thn 

d_aling of a staoion digit, as described below in -oo-. 5 c.r 



71. If tiiG line is a private line in a oriv'^te lirr. n-f'-p^r. -x-u 
than 9,999 lines, .nd the first digit is 1 “rd S: second a-hr.''" 
zero, the EC switch is advanced from Position 6 to P's^tio- -* 

through the BC-2 bmsh and tcrminaLs,howcr tot.^uaL of ^ 

terminals 1 to 0 inclusive and 11-2 brush, tonninals 1 to 
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brusD j arsd TH-S over load 4, to ■ the Pl-SP traiislator 

Qoio . 3. me is a private lino in a private line office with more 
^2“"? lu-os, ajid tne first digit is not 1, tne ac sv/itoh is advitncca 

tUt# *'"■= circuit to ground over lead 4 passes 

t.,.^jji -t^appea tornjinaas 2 to 0 inclusive aaid the 531-2 brusji . If the 

gi'Pai® ^ private line office with more than 9999 linos 

“>Sits are 10, a fifth digit not being dialed, the SH 

tioi e'to posIwS tl’-c EO switch is again advanced from posi- 

of “ I ^ter sufficient time has elapsed for the dialing 

(7 o' 3 #i#D^C.?-!’.- below under ''limo Measure and Alarm 

inclusive. Translation is made as described 

class switch advances to nosi?^or 2 (o^ tsl - r^ay operates and the 

tpper outer contact of chss olm c!’ov°; lo^l 1" nrT^'* 

arco !Fac QL rolav re'^oa-oa -fn --- -i-,!-, i^-CL traiislator 

(oi- L2) , ■" .-witcA .aoraucoa from position 1, 

7r, « D:.st.:iGt .a,:d olfico selections, are made a"id thn r, * 4 . - 

advances ta nr. c- ^ t i i •.• ^ -jciul, <x.jx mie sender s^^vitcn 

' ' - ■ h.,s desenoed uiidoi' tnoso he'din'^s (1 04 . -nri t f>K\ 

in paragranns 9 to 15 -.n-la-ive q -a- li,04 ^nd 1.05) 

descrifcsQ. under "incominc- oVv functions as 

has not adn/anced to nc^itior 4 psi’|€raoli 14, if the HO switch 

a Circuit is closed from -o:ttt;y 

the trurJt, the S and relays normal crl^^ol caM’ 0 ^'' ^ °* 

sender o?m 0, windings of the Hi 3fP f h r-? f °* 

maJ,, sender can X. -COil?. ovS. t"} B^OED 0Fs»^ trS{4o° V 
pensating resistaixo, control v +->i- -mr'i’ bxmisli, com- 

ground in the manu.al office. The T3 reiser owratort’ t’-' ® 

causirig the operation of the PG-I ai'cL Pi r-iairc- '* circuit 
Cl relss' advances &e sender ^wi-c?to operation of .fco 

var.ee it closes a short circuit throuc- e# s'Sp on 

the 40-X resistance. Hiis is t-acerPP™:^., , i'elays, around 

oper.ated, and sender can 0, Ei.e .=Tiard5aan f 

at the ECI position lights. Wuf tho 

lay remains operated until the ’i=t=^^t TO ro- 

hey associated with tio lighted gua-d 'ilsplsy 

lay when the class swi:;ch sdvencos fro- ^^ino' 1 ?! 

from position 12. to nositior ’3f as ^ton 2, (or 

paragra^, closes a circuit,' in\*ich''S; n ‘tf “ of this 

switch is ill positTor 2 ■*-o 12 v.^ilo tae sender 

ihg Of th.0 D «oe wlffd- 

sender oat H'. &.o D relay loclrs urt?l # ? through 

yond position S- 1/2 in a circuit adv.u.cos bo- 

Class cam :;, to ground throng;-. cont^ol'c-PT ‘O^^alsor cam 
D relay closes a circuit in wbic;-' t>P r° -?i - operation of the 

of the D relay also closes a oi'’cu^’+ ♦'roi'Xt-. °^.^*3tes. -Hie operation 
impulser cam C. in which the i-uulsP f' operated, aicd 

ground on cam B advancing i t to uolui on 9 

in position 9, when the disn-iac y-,- rtruxsor switch 

releasing the TG-1 and Gl roiavs'.''^™?? releases, 

the tip and ring sides of the relay closes 

tacts, sender cL I cn-.d =-ouit tarough its brcalc con- 

impulsor switch cams. ' ^ contacts of tic 


r 
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73. The release of the Cl rel^ also closes a circuit throu^ im- 
pulser cam C, FP rel::^ operated, class cam K, the Cl relay normal, to 
ground through the sender cam H, advancing the impulser swi ten from 
tion 9 to position 10. Ohe B cam advances the switch to position ^ me 
P relay releases vhen the switch advances 'beyord. position ^ 

relay holds, after tic P relay rcloasos, in a circuit t-^roug;! its mahe con- 
tact, impulser cam P, class cam M, to ground through control cam U. Fer^ 
the sccoM time the impulser switch is advanced from position 1 to position 
2 in the same circuit as from position 9 to position 10, tie B cam advanc- 
ing the switch, to position 9. .Is the sv/itch advarxos ‘beyond pc<sition 
2 - 1/2 in the second revolution, the FP relay releases. iSio switch is ad- 
vanced from position 9 to 10 in a circuit through impulser cam C, to ground 
through the P reli.^- normal, the B cam advancing the switch to normal. Purii:ig 
the rotation of the impulser switch from position 9 of tie first revolution, 
to normal, after tiio sccoid revolution is complotod, EC I impulses are 
sent out to the manual office "by cciniecting "battery and ground to the 
tip and ring of the fund-tmontal circuit, t^irough the contacts of the 
imx3ulsGr sv/itcli cams, for the purpose of operating that combination of 
relays in tho manual office which will cause the called number to be 
displayed at the EGI position. The order in wiiich these impulses are 
sent, is, stations, thousands, hundreds, tens and units, pour circuit 
corditlonc are established for each digit or letter displayed. Each 
one of these circuit conditions may be such as to s-ond no impulse, to 
send a heavy negative impulse, a light mesitive impulse, or a light 
negative impulse^ For example, to display station W, the following four 


circuit/ conaivions are set up in tjiC oruor named, (IJ while the impulser 



.mpulscr 

'Cl 3mp?.isor cam I, (3} vhile the imnulser switch ad- 
ya-aoos fron position U, to position 11-l/S on -opon circuit exists, (4) while 
tno switch aawances frcci position 12 to position 12-1/2 a light negative in- 
pulse xs transmitted, fron battciy through the 3£0C ohn resistaiioo. ippulsor 



oonditiorxs cause light negative impulses to io transnittod. viieroby ttio 

dispi^od at the ECI office to indicate that there is no party 
designation required. 

conditions are established for transmitting impulses, 
iiTju^xx -Lxe contacts oi* tlie impulser switcii cams, for the thousands di^^it 

w digits ir^L'iorib! 

18, 3.9 and 20, .or tne tens digits in posit. ions 2, 3, and 4 and for the 
igi s in position 5, 6, 7, and 8. Txiq sv/itcii tidvanoes from position 6-l/2 


f 


♦ 
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to xO-l/^ in the secona rovolutiun witn tno fundaraental circuit open* 
While the switch advances iro;n position 11 to position 12-1/2 a heavy 
positive ii-npulse is trajis^riitted in a eJncui it .from battery through the 
52c& ohm- resist impslsor cars T and cam c, ^eiay normal" cut 

over t3ae tin side of the fundamental circuit, back’ over the ring side, 
the P? relay ncrm.a, to ground 'triroug/i.cam I. Pliis is to provide for* 
the opor ition of a polai’ized relay in .a proposed distant two wire office 
selector, in oraer to aciv,xncG this se3.ector, (sucii a so3.ector is not yet 
designed) • 

• td« .^Is tile irapulser swn ten is advanced frora position 12 to position 
1,- a circuit is closed, 'in which the Am snd ApY-1- relays- ODerate^, throng 
impulsor c.-r^i S , th e ' ?P relay rnonnal , clads -cam ..m- the 01 relay normal, to 
ground througii sender cam H« Ihe operation of the ADV relay advances the 
district selector, fol3.ov/ing which talking selection, resetting registers, 
and return to normal take place as described under -these headings (1*08, 
1^09, and 1»10) . o v , 

0an.Jlidl0£i^_::JrBbj^ AW .000 .(.7o02^ 

Or a call to a manual station via, ‘tandem £01, whose number is 
j-GSs than 10,000, t/ie circuit opoi'ates as described in the preceding 
paragraph uxj to the point wnerc the display key is operated at the EC I 
office, except ( i] tiiat the On relay operates and the cl:ass switch, is ad- 
vanced to position 5, (or position 16) in a circuit through class cam C 
ai*o. l.eac-i. B, to tjie l!2-^.>j iransiator arc. The G,L relay releases when the 
switch advances from position 4 (or position 15), (b) that the impulser 
switon is not „dva.iccd f.rorn normal until after the displciy key is o'oeratodj 
and (c) the fU; relay operdtos wiien the CL relay releases, in place" of 
the E 'relay, causing the operation of the FP relay, llie circuit in 
which the relay operates, is traced from battery through its winding, 

claoc cam Sj break coirhiCt of tie CL relay, to gi'O'ind through sender cam K« 
The Tall relay locks until tne switch advances beyoi:id position 9-1/2 in, a 
circuit through Inrpulsor cam L,, class cam M, t o ground turoug h control 
c am U * 

77c VLi-en the diisplay key is operated, the TM- a:id TG-1, and 01 re- 
lays release; closing a circuit in which t-lie impuiser advanacSj 

with the aid of com B,; from pcs it ion 1 to position 9. This circuit- is 
traced through impuloer cam 0, the -FP relay operated, class cam X, Cl 
rela^r norma}., to ground through eenuor cam H. Tiio impuiser sv;itch iS' 
advajicod v/ith the aid. of cam B from position 9 to position 1 and a, gain 
from position 1 to position 9 in tt\o same oi.rcuit« The Tail relay re- 
leases when the swi'cch o.dven-ces beyond ' posit lor. 9-1/2, but the F? re- ' 
lay holds as described in the preceding pat agu^ph until the switch ad- 
vances from position 2^. 1/2 of the second rcvuiutioiu Fne switch ad-' 

Vances from position 9 to position 1 in a circuit 'jhrougn impuiser cam 
Cp to ground through the .a relay normal* 'rae. release of the FP relay 
prevents the advance of tne switch from normal a third time. Bacn manual 
office wnicn is ta 2 :dcm to the originating office i-s assigned a tandem 
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oodo cumber by moacs of which the particular office called is identified 
operator. Inpulsos arc transmitted over the tandem HCI 
Plavica number in addition to those for dis- 

?s^ailefte°4 ?Ld™Its i=^P>^lscs are transmitted 

tion rircSlsivt the iapulser switch from position 1 to posi- 

accom^^lrih^’somrr;" L“rr;":r.r"f^^ for tandem tons. 

pulses for tandem units are trmtt^fdLl^ 'i ^ tfoa. Bio im- 
to position a ^ran^mivv-ed during oho advance from position 5 

». K5”;:‘S ;S5 

■Q BoratioTu a_3aaateaja^ra^ttOlapj;imijLifeLigng^^^ , 

under”;imfLL°^rr'^i!Lm"T^ 2 r^ ala« circuit functions as described 
the register cont^oll^tcrLtlrs'^lsiticn f oaceptior^. ,vhen 

digit of the number has beer dialed the t “-^^°o,ting that the fourth 
from battoiy throu*. its wJr:dirf cSfe " ^ 

minais 6 to 8 iixlusivo and KC- 4 *br«iic 5 C ■»• coa.trol cam D, strapped ter- 

rolay operated, if the time measure HLS 

but not beyond position I"? the ^'"1 advanced from position 5, 

SKS relay operated, to groiid^n too'^StSf 

advancing the time measure switch to' eos-stlor '’s'” normal, therc- 

Wh«; the switch advances from position 11 ii t'',o’ SK3 re^a ^^Isascs 

time been released, iphe SES r-iav ho- nn<- , ^ ^as not by this 

advanced to position 9." t 

suit is closed from batteiy trough the Slfm^rot ^ 

relays normal, advancing the switch tno°st^’^b’tS?th’""'- T 
sufficient for me dialir^ ofthfttSots 


80. 


measure switch 


In case the stations digit has been dialed befort 

Tt.r.h n-nhn-^o e UCX Orv 


enters position 16rthr5H-tt™it"t:“t,"‘'r''"' 
aavanoing tlio EC switch to uosit’o-’ 9 a^'^aixed, therely 

Can indicator- {7.01). sb .• 

when the time measure switch outers''oositiOT^16^^'th 

to position 9 in a circuit through th-. tr ° ^ switch is advanced 

2 to 8 inclusive, toough toimlnal 16'''and'thoT5 Wsr’"!'? 

to ground through the mi am 131 relays no^al ^ sporated, 

relay releases, the time measure circuit colt^u-.s ?e “ 

under "lime Measure jlnd narm" (1.12} . ' " ^ to aitnction as described 

„..-K measure and alarm circui- 

oribed under "Establislilr^g the Coraiootior" ^ 

ceptions, The S'^ redav o-no-r--?-^- j following qx-- 

^Uarm- . If t^o" t1m"m:LuTe".4lch"h-r 

beyond position 8. when the S:kS rol^”operatos: a circlirL'“loso?\r* 
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which the Tiil relay operates, tiirough the M-3 brush and strapped terminals 
5 to 8 inclusive, the SKB relay operated, to ground through C and IBL-l re-' 
lays normal,^ The operj.tion of the Till closes a circuit through the STP 
magnet and txie 1511 relay operated, advancing the svvitch to position 9, !I5ic 
Till rolsy releases when tiic sv;itch advances from position 8 if the SIB 
relty has not by that time released* The SKB rol 3 ^ has not released, unless 
tile RC Switch has advanced to position 9* in position 9, with the SKS re- 
lay operated, a circuit is closed from battery tiirough the wii:ding of the 
oTP magnet, contacts of the 149-H interrupter, the SXS relay operated, 
strapped terminals 9 to 12 inclusive and M-5 brush, the Till rcl% normal, 

-a i>S rcl^:y operated, to greuiid through tiie C and ]iBL-l rel^s normal, 

v^^cing the switch one stop each, timci tl-.o interrupter rialccs and broalcs 
contact* 

82. When the switch enters position 13, time sufficient for the 
dial^ of the sta^tion’s digit has elapsed* In das c the stations digit 
has been dialed bef'^ro the time measure switch enters Position 13* the 



operated, to ground througli the a sovi. relays normal. 


83. In either case the SES relay releases when the RC switch advances 
from position 8. With tnc SIvS relay released, tlio time measure switch 
continues to function as described under "Establishing t-ie Corjioction" (2.01). 

JL iroct >ln(i , Tandem .Ii«C .Ja, Jteiibor.OIorj2_,'iha.n_, 9 *99 9 ( 7.Q4\__ 

84* On a call to a manual station, via. either direct or tandem RCI 
for a number greater than 9999, the sender functions as described 
•Dlroct Rolsy Can Irdioator" (7.01) for diroot ard as dosnribed 
"Tardcm Relay Call Irdicator" (7.02) for tardom operation, with the followw 
ing e^eptford. For nurtbers aoro than 9,999 ttio dialir.s of U-.o fift)-; dir it 
sets the SH register aid advanses the HG swito-h to nositio- 7 
is in an office with no partly linos, the advarno ofhho'sTrIgistL cLof a°" 
circuit from battei^^ through the winding of the OT rel-^v ^ 

1 to 0 inclusive and SH-2 brush, 0 teirainal and H-2 br^h, tozli^l 

TIi-2 brush, lead 4, terminal and Tl-SB brush, the Hi. relay normal t. a 

on the amaturo of the BIS relay operated, operating the OT ‘relay! " 

station is in an office with party linos, the advance of 
the SH register closes a circuit to grourd through the winding of the oi 
relay, and Tl-SB translator terminal and brush, as just describ-'d excent 
that it passes through toiminal 0 and the K-4 brash, tci-.lnL l^a’d 
ffi-h brush, and over load 2. Eio OT relay looks to ground on tho“ar-.iature 
Of the T3- 2 rel^ operated. The operation of tiio OT relay in either 
case closes a circuit from battery through the windings of the CL rolav 
and Class switch R-2 magnet in parallel, class cam D, the OT re^^ onSv 
atod, to ground on tiie armature of the TS-a. rolai' operated, the 
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class switch one step to position 3, 6. 14 or 17 4 .^ 

operating tHe CL rol^ els is Zten T 

vanecs. advar.a, of tho alass switch closes a ciriuirWile^ " 

HC switcn is advanced from position 7 to q ^ -n wnich tho 

tr^cd from battery 44-S rosistarxe Ld iho 

troafc cont.^t of tho RG magnet through the HC-2*brush ^d^'* 
strapped torrainals 2 to 8 l-.xlusivo, contacts of class cam H thi* or 
rel:^ normal, control cam o. to ground at the K-l rol»/ o-o4a^d 
3dva:'.co of tho class 37 /itoh causes imnuls-..! Xv operated. Tho 

be transmitted first on a direcr" C ^ cSl Lft, 

imodiatcly following, the impulses foi ta:d.^ tots ^ o^\ ?a"d"r Ic1 

ii^Juit^ of impulses as controlled by the sotting of tht SH rt-ist-r 

trolled by the sotting of the S ^ 

tiors 9 *' n it a?a.i ~ o nd tuoia established ir nosi.* 

Tions y, xO, 11, and 12 of the impulscr swi*-f>h +*nv. • -1 posi- 

controlled by the setting of the K register ,"'^in positiops^fs 
^d lo, for tne huidrods digit, as controlled byhho sottirr’of 
tens register, in positions 17, 18, 19 aid 20 hh P ° 5 

^htshSoto it utthtS 

aPad 4, and for the units digit as controlled by the'sottin- 
register, (arc SH-5) in positior_s 5, 6, 7, and^e! SH 

M TSQPLLlNSODS (ftl 

Ovorflov/ COi->dir.ions /fi.OT} 

Plstr-ict Selector 

86 c /ith tne sender th nn k 4 .-. . 

tioii 3, Should tho district solootor go to tnihvcr'h^v . 

trrnilc hunting, the pulsing circuit is ouerod i 

from. Che ’'Selection beyond" posicion o4sd'o. tv' J'i advaixos 

L, 3ia, and ELS relays. The release 
switch to position 9 as described under "Return 

{1.111, If not already advarcod to that Position. J °2.11" 

.continues to advaixe to the overflow poci^t-sn, - •^^thc district switch 
lead TEST causing the operation '•.f'ti'e''"-i4^?,^°“'‘^' if from tho 

S relay, m posicion S a circuit is"hoh,/hf the 

relay normal, terminal 9 and KC-2 bhsh," ^ b^tt-l'T"^ through tJv.J, 
not, ^Tcnclng tho RC switch to oosltio’i o'. hlth th 

tion 0 a oirouit is closed from bat y f rour- t- switch in posi- 

raagnot, cam C, terminal 0 and EO-1 bruh 'tn h'nV'! coi’-trol e-4 

Isif noriaal, advajxing the sender contnl 's-i rh "'i^^odgh tne 3ia rc— 

control switcii advarSes f rom tos 1^-,^ ^ tosition 5. ..,s. the 

reset as described urder tJiis'heading ^ 1 . 09 ^^^ 7 hf fegisters are 

tho EC cwitoh advances to normal causir-- registers normal 
advance to normal as dosoribod urdor "return “’"^’trol switch to 

giaph 22. Tho sender swicch L adCri to 

under _ "Talking Selection" (1,08! and return t it ^ aescribod 

cioscribod under ‘‘Poturn to ifcxma,!’' (1.10) "" is complctod as 




— ^ a. ' 
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Office Sol GO tor f 8.01.2) 


on a elix t a - ’ .4 toeing trunk hunting, 

A,,44t4^w.4 battery is connootod to the 

Te44"'t^J; ® position 12, -Trunk 

po4'-io" 4 4 “ o.'’Oi'ato aid tiio sender switch advaixcs to 

L tf nr,r444' 4' 4'^ in paragraph 14, except that the current is 

3 ;:. 4 '- 4?-4 44, f fundamental circuit is 

^ ''"Tt relays, as described in paragraph 

44 4444 - 4 ! 0*4 4 =’^® iP tJ^e opposite direction, opowtirig 

4 .'.''*-' '■'4 leiaysc 11)0 OPL relay, operated, locks through its 

o^iijj CaiiD Winding, to g”ou'’'’d 'ni its s-m-atn-r-:, It, *, n;s 

V fTT.- n 2 .ZS arm^iture through the lower contacts 

?- 4 ! 4 t ^ OPL relay closes a circuit in which the 

L. a:,d u/ relays operate. lUie circuit in which the 0 ? relay operates 
IS traced from battery through its winding, control cam L and sender 

to 

f*;r^ th ^ , c„.n T. ohe operation of the OV relay closes a 

w ’ g. ^ui.d .hL'-aiili cOi.ti'oi cao T# The operation of tho II rolav 

4:^^44444 4:: !:4"4“44° roi^Sr- : 

r,::-4::;7Ca " 7 . • t'olay operated, to ground through can i 

^Ii..g ..no C cO'intiDg .rclisy. The operation of tho lA roJar closes a 

■• 5:4 bf the sender contiS 

■Cf *4.”"' \f'. operator!., to ground through tho cam H, ^Lc-’ 

^’^].Q control switCii to position 4 « 

thrcu|‘coU:4fca'4‘ ?4f“!4f,.4:"4 ^ 

c‘ 4' ^ ^ & 4 d r. , ^.I 2 d locic through tho .WV rolav 

i^nrough eai] T. Eie operation of tno .oDV relay, (a) 

cr: 44 B 0 s d F4;4°;r44“' !f 45^ tno op4ation 

v.'=-„-i-'..> t'^.r. co-’^— ■' -•^ 4 thnougfi. control cam 0 , ad- 

K-oun:ron 7 --'s i^rf ■-"’ r'T'"" (Gj C10.30S a circuit from 

g.«. jum on 1 vs j.ei o arifiatTire « t~TO'''>'^'ih - r'utti ■-> a.- 

swetoh to Do-f'-on -h 1 4 . 3, a/ivar.cing tho sender 

.1 i.j p..e i._ 02 . X.J .0 ...ae operation of the .'iT? redny o^'ons the inari 

Vduco of ”--.: "44-,.7t4 : ‘.- ,^4f4’® ■^‘' the district. Tho ad- 

rej.»v :rfc':4s4;44'4-;4'''4'" ®c:dor l relay. The release of tho L 
pasreion 14 ,' rh4r44 anvaixes from 

tne clrortsSc 'c'>.'.44 roloa„<;os. In position 15 

Tost- (x.C.o; to l;:i.o4ho 4ie4o ^ tL4e44S*i;f-.el4yr:"'^"4ftho"?f'“° 
4i;h to FOBition 16, as desorlbod in pLa- 

tri=t®^rei'4ro4r°44\Ld44!44\\t;444^|:” 4f 

3544 . 4554 . in pa.ra4a4 

wr.rdi4 ox' to 43 leTv ^th 54 v'* 5 '"'” 

i/ilQ j.A 1*0 177 'lOTTnt?! c T x-i* '-"■“'o Ol-'drai-GCx. , COi'i-i’Ol ca?3 

x.-‘ " -a^xx-iax, oOixCLox Can I<« '^'•he Si^P r--s‘*f 5 -'r 4.1 

tnrough can !« » • it- 011 ro-.% Oj-xcratou co ground 
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90. As the district switch advances, the S'?? relay is intermittently 
short circuited by ground in the district, coiaiected to the lead FT, there- 
tiy causing the alternate release and operation of the STP relay until the 

30 ,ann Fu rols^’s operate. The operation of the BO relay opens the fundamental 

circuit, rolpsing the district l relay, thus stopping the district in the 

operation from this point on as described under 
"district Selector" (8.011). uz.aer 

91. Should the office selector go to overflow on an PCI c^ll th'^ 
operation is ae just described, except that the operation of the TO and CT 


n . w ~ V arUjL w/lA OA LlltJ Xlr ^TTfi I.T 

relays in positions 12 and 14 shunts the 40-K resistance, as described unde] 
Bircct Ro.ay Call iiidicator" (7.01), in order to operate the marginal polarized 
rel^ in the aistant tv/o v/iro office? selector, if used. 


Tncoming Sel gg tor__f 8 .013 ; 


iKcomirc selector go to ororflow, with the scraior in 
position 18 and the control switch in position 4. the furaarental SrLit is 

circuit throtgfthe Sir^d 

OF-. -e..a,^s in t-.o sender as described for final brush selection ii’ parap-’-ach 
^at too flow of current is in the opposite direction.* Tho'^Fi^ 
aw incoming L relays operate In addition to the STP relay, advarciup' the 
inccmir| to too awaiting trunk closure position. (The p^arizod rolL in 
too distant two wire offioo, if used, also opo-^.tos to fhl- e-fmfi 
ing too selector from the "Soleotion beyond" position “cho Oi^L 
operated, locks through cam K to ground. The U relay opc-=t,-- T];:'?! 

ground. The OV rola^ operates in a circuit through c^ia I 'contool o*am 
se^or cam K, to ground torough the r^ake contact A too OFL rol-}! T?c ^ 
rolaj/ operates, and the OV relay locks in a citouto th-eur-h tr V 

oporatod, to ground through cain T. The ororat^o^-^ of ta 
a circuit in which the Q counting ^elay qc: T""" closes 

Solector" (8.C12J . she adveceee ef'thf I f ooscribcd under "office 

menial circuit, , releasing the S2P relsre and oausi-U^^pA^^ 

BO and FO relays, the operation of the FO ro]„, of too 

the ,m and .IDV-l relays operate, torouph c’ontooi S thr-f 
*£ys operated, to ground. The operation of to- iDv"'* 

leatl, and adya:ioes too control sAtch to positton 8 « ^ 

-av relay opens too SC lead, roloasr^g’ too SC 

Of the district selector = ^ e-ausing tne advance 

9?^ The advance of the district selector rei e-res the t 

lay, causing the release of too SpE FfS retov- yC 
-a)V-l relay also advaimos toe semei itto 

0, BO, and Po rel^,-s release when 1-'''. 

g position g a circuit is closed from bitt*ei^Ktrouto*th v 3®" 

1^' , oyer lead FT, in which tiio STP ’-oloy on— eti -5 e ^gtriet L rc- 

ing.aoloction" {1,08| , The counting reSys -Ac orerto-r^ng to 
advanced to the overflow position oc ^ ruid the district 

(3.012) . The operation f?^m toto’p;■lnfen1^1"^tLto-f“^ 

oGiector" (SiOll) • , ' ^ o-uv-cribud under "District 
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PrcliiTiiuaiv Pulse. (6,02! 

94. Should one preliiriinary pulse he transioittcd oyer the pulsing cir- 
cuit hefcre dialing, due to accidental dialing or any other temporary open 
circuit, the register is advanced to terminal 1, closing a circuit, in 
v/hieh the PP relay operates, from battery, tiie RA relsy normal, 1000 ohm 
winding of . the PP. re-lay , terminal 1 and A-4 brush, the Ei relay normal, to 
ground through the ELS relay operated. The EC magnet and the OK-2 relay 
hold in. a circuit through t cm inal 1 aiid A-6 brush, tiie SSE relay normal, 
to grourfl through the EIS relay operated, thus preventing the advance of 
the EC sv7itch from normal. \/ith the P? relay operated, v/hen the L relay 
next releases, a circuit is closed from battoiy through one winding of the 
OH-2 relay in parallel with the 58 ohm resistance, 5 ohm winding and make 
contact of the P? relay, normal terminal and EC-6 brush, windii^ of tiio 
RA rela?;, the PLS relay, the L relay normal, to ground through the T re- 
lay operated, operating the HA relay and thus oixjning the circuit throu^ 

the 1000 ohm v/inding of the PP relay. The PP relay holds through its 6 

ohm winding until tho L relay roopefates. The EA relay holds during the 
. series of impulses corresponding to tho first digit. Tho PP relay released, 
when the I, relay operates, after tho receipt of the first impulse of tho 
scries closing t^-o circuit tlircu^ the A register magnet, as described under 
•'Sccting Eegisters'’ (1*02] . Tho second pulse of the series then advances 

tho A register from position 1 to position 2, and from this point on the 

cei'ouit functions in tnc regular m eumor . If there were only one pulse a 
sue .end time, the release of tho EA relay closes a circuit through tho 1000 
o/m. winding of tho PP reliy, as before described, ai:id ON-2 relay and EC 
mognot •"OTD'-'.in enargizei, preventing the advarno of the ^ switch. This 
operitlOii is ropoatod until more than o; pulse ia received. 


Of-Tho Sondor_Prom^ PerTpaE2nt_ Signal _Condi_t^ on s. (8,031 


95,. If tho sender monitoring lamp lights to indicate a permanent 
signiil condit-.on,as dc-scribed under "Time lloasure And Alarm" (l.i^^i -sor 
a non^coin sender, the plug of the monitoring operator’s cord is** --'sorted 
in tost jack T, epo-ating tho ISL relay in a circuit from battery on 
^0 Of i:ho cord, The operation of the JBL relay disconnects the 

tip an rrre of the line from the sender L .relay, and coni^octs its non- 
liid.vCAivc wixiding across tho L relay to hold it operated to prevent a 
fal..-- iiscauicct. Tiio line is then coniiocted to the tip and ring W tlie 
core circua To release the sender the plug of the cord is iiisorted in 
and -jpmeaiatcly removes from tho ja^k BB, operaoiiig the 8SE relay. The 
opor-.tion of -chc SSE rol^ clcses a locking circuit to ground through tho 
T roxay oporax-cd, and closes a circuit from ground the PAS and SSH re^avrs" 
^ tomriinals of the K;-2 brush, to battoey through the wind« 
mg L:f tno xiO magnot, Mjaaocing the EG vSv^itch to position 2. The ST relav 
now eperatos and locks as dercr.ibed uncer "T.nanslation" (l.CSjt, The 
tro.nsl^or rotates as described in paragraph 6 un.ii tne hunting brush ' 
fxnris tlxo terminal on -che Tl^S arc, to which ground the PJS and relays 
ope-atoa, is connected, over loah B. Eie 'IS-l and.TE-E relays operate 
and tho tr-onslasor is stopped, in a positi6?i In which the GSA roX^/ oner- 
ates. Tne circuit in v.hich the SS A reisy operates* In traced from^ battcrv 
tnronga its^windii^g, t.crnir^^^ contact cf the \ro, to pxoimd 
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tbe oT relay normal and the TS-2 relay operated. Phe S3 .1 relay operated 
closcB a circuit, in which the CL relay operates, and in which the class 
switch advances to position 10. ©le TS-l and 03-2 relays, operated, function 
as described under "Translation" (1.03). 

96. v.Jicn the CL relay releases as the switch advances from position 
9, and the EC switch advances from position 2 to position 9, as described 
under "Gall To Zero Operator" (4) . Tlie setting of the translator causes 
district and office selections to be made, such that the line is connected 
to a "permaneiit signal trunl^" to tlie trouble desk. Prom this point on 
the oporation of the sender circuit is as described urher "Call To Zero 
Operator” (4) . iVhon the M rel£^ releases the TIU rel^^ operates in a cir- 
cuit from battezy through its wind.ing, strapped terminals 1 to 21 inclusive 
and -brush, to ground through the relay normal, ©le oporation of the 

relay closes a circuit from battery through the winding and break con- 
tact of the stepping magnet, the mi relay operated, to the same ground 
advancing the time measure sv/itch to normal. The m\ relay releases when 
the .switch advances from position 21, 

97. For a permanent signal. condition as described under "Establishinp 

the Connection" (2.01) for a coin sender, the ivEL-1 onoratos and 

functions as described for the i'SL roJ-ay in the preceding paragraph. In 
releasing the sender the SSR relay operates and locks and me ko switch ad- 
vanoGo to position 2 as described under "Preliminazy Pulse" (8.02), The 
ST relay operates, translation is completed, the 33.1 roicy operates 

and the class switch is advaJices to position 10, all as described in the 
proceeding paragrapii. Tlic Cy relay also operates as described under "Call 
nm Operator" (4), thereby oroventing the operation of the CT-1 ai'd 

CT-2 relays ^len the time measure switch advances to nonnal. The EC switch 

^ position 9 as doscritod errder "Call to Zero 
^ A " trouble desk is soiootod as described under 

Operator" (4) . Vihea the IS relay rolcases the tii^o "<oasuro 
ow^tch ad>raBoes to normal as described under "Pi-climluaiy Pulse" (8.02). 

Release Of StiACk Sender f6,0<i.. 

dialing “oor!?it?^n s r f ^ indicate a partial 

Measure ■lam" 1 oondition, as described under "I'imo 

Sf lutl.^ - "scr\^bed1n15^#:o^“i:rpLr 

switch will then bo i- nosl-io- ® sender control 

operates as described ‘under”"E«iea^^ S r A 

Condition" in nara4 47 f o f Slgiml 

its Wirhir.g, th" S-P r f ^ ^ 

to ground t^rougia cental a nt 

arra-tiirp m c an j. ihe l?,/0 relay locks to ground on tho 

p:5^r"-V ^ i^olay oporatea# The operation of the 3>/o relay short 

circuits the winding of, and therefore releases, the 3C roi J c^sos 
the roleaso of tho district D relay. District group scl^ASAntLulT 
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have boe 
rctun:s . 
relay . 


•iz QOrnplotod "■^before' -thO’D^ relay 're} eases > but if snot .iiio.;dlstric‘t- - • 
:trO normal . inaTied i at o ly i causing ;tne reio'^se of tbo L, ai:d 

district group .select 1 on ii’as beoil 9Qnip.lotc’d» .v/ben tlie district • • 

^ ^Gst, off ib;e selections, trank -test incoming’ ; 

as- described under "Re turn' to Noi^al Abandonod aaiP> ^ 
(1.11) . Inopming^ advance. azid talking- sel<^t i or:' tnen, tak^ as des- . - 

cribed n-nder .this, heading ,tl..C8) V‘ 'district and teiercby re- ■ 
J.oaslng tne RiS,.. ^nd rel^'-s’. -If' indoming idvance .lias ^lr,.Q.xdy beeii-: • 

liOt .i 0 .-pcrat 0 Staco' 

wi lt switOH :is ■t4ie'.i.ir.; -posiW6K:--5 ai'-d, tii§, iT, . HIS a.nd Bia ro-liiys - 

will hate reloaded w.-igr. t.ie disiriol; advaiioed' frcin.tiic I'selootior. beyorji'' ■ •■ 

tiff ro-lelse of tiie s:a,rcl:«. advaiices tiie RC; switcii- 
1 as.a'oscribcd under .■"Rotunf-td-Karual .ibandoned. Call'" ( 1.111 . 

nosett^ng tno Register" and '.'rettfm to iiorraal" ' are completed as dcsoribU - 

oii«or°l? ti.^»'nicasurc switch adv^iocs from 

(e.o4 in parigL^*4b! "Preliminary. J^lso- 

• 9?‘ ^ from,. a coin station the pporoiti on is as describo^ ir 

tlio precediiig por-agr:^^^^^ tiio 'associatod district circuit re-s^olccts 

a sender for tne, purpose of - rctu.rnrng the coin. If; at tnis time the re- '•■ 

switchhook, tic coin is -^otumed as descrit'^d 
unaer Com Collect aid Return^ (2-.02 ) ^ ' in' paragrapi 29. ir^e^oce^^er 
nas not been replaced .on the Switchhbok-and tne subscriber does not d-'a’' 



Register Or Switch off Norm.-ii 


(8.05) 


normal, while, the sender As 

and, ..CavB.^.r el-ays operate' in s;erios vAtn tjie -stopping. magnet ‘ ^ 

M nq? n'ormal, a.s dt-sbribed under //Resetting Registers" 

(loGO; , advarning^ tn pm vtg, .normal.*. .'• -Iho' operation' of , tne Olf^l .and ON-2. relavs ’ 
relay Rhe operation of h>o OF relay opeiMtes tiie S3 a.nd the 
lib r-jlays. Iho operation of tiie 3,E relay oix>r_.tes the 1?-1 relay, thorebv 
connecting ground through, its 80 ohm winding, to tiie test lead, in order to 
sender test busy, Waciz ti.'ie registers are all returned to normal 
^ne^OF relay releases, releasing t.ne SB airi m relays. Tiie release of the 
S3 relay releases the 1 relay, Uicroby removing ground from tiic test load, 

Hic release cf hie IB relay Causes tiie tinx. 'Tiea'^iirce switen to return to 
-nomial as described under "lime ileasure .'end 11.12) or "E.otabPsh'-P- 

tne Jonnoction" (2.01) in paragraph 26 or 26. Should any one of the^eouo-ce 
sw.itci.^ e-rcept tne class switon, be moved off norraal the OF relay o-wA^es 
causing the operation cf tne SB, IS, and T-1 relays as just doscribSd/ Dio 
serRor conorcl swXthi advanc-es to position 5 in a circuit from ground on 
the armature aid througn the SIR relay normal, RC-1 brash and teimniiials 0 
and F, contr-el cam 0 to battery through the winding of the RC-1 mac-uiet 
am to^position 6 , in the sjjoe circuit, except tuat it passes tjirouo-h 
cam. 13 instead :f carri 0. With die sender control switch in position^6 
all the otiier scquonoo switches advance to i^ositioii 7 (normal' as d'^''- 
cribed under "Return To Formal" (1.10) . " " ‘ 
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Ski-p Office. ( 6 , 06 ) 

1.01. On non-coin calls wiaich do not require an office selector, a 
circuit is closed, in position 4 to 10 inclusive of the sender sv\ritch, to 
hold the counting relays operated mile ground from the araaturo and make 
contact of the ?0 relay advaiicos the senior switcl* to position 12, with 
the aid of cam 4. Hie circuit for holding the countii:ig relays operated 
is^ traced from battery through their wii:idii:sgs, sender cam R, load 2, 
terrainal and Tl-SKO brush, control cam R, to ground through cam U. hhon 
the sender switch advaixos from position 10, the counting relays release, 
and the call is completed as described under "Incoming Tost" (1.06), 

"Pinal Selections" (lo07), "Incoming Advance" (1.08) , "Resetting Registers" 
(1.09) and "Return to Normal" (1.10) . On coin calls which do not 
require an office selector, and which do not require the collection of a 
coin (free route) , the circuit for holding the counting relays operated 
passes through lead 5 and tno OR relay operated, otherwise it is as just 
described for non-coin calls. 


Make Busy. (8.07\ 


1.02.^ When noccssaty to work on any of the sender apparatus, a 
plug v/ith its tip and ring- strapped is inserted in the Iffl jack, I© at the 
monitoring position, operating the IIB relay in a circuit to ground on the 
ring spring of tiic jack l?ho operation of the liB relay connects ground 
to the test terminals of the sender selector, causing tiie sender to test 
busy, and partially cicsii-jg the sender busy lamp, at the alarm board. 

Should the motors for drivii:^’ the sender switches stop, ground is connected 
to tlie Icarf --otor Stop Xlorv 0-»rouit" oporatirg- the IIB relay, causing 
tao soTiuer to function v? •abe'^v described. 


Heat .ind Spark Protection. ( d>061 

1.05. Tlie 44-.'.., arh G resistaixes are for the purpose of protoctiiig 
the apparatus against heating on account of the low resistance of the 
register magnets and other apparatus. 1310 0.5 IIP condensers are used in 
scries with tlie various resistances to protect the relay and register con- 
tacts from excessive spai'king. 


